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Hkkd`vuqi&dsUnzh; 'kq"d ckxokuh laLFkku] chdkusj 

ds bl okf"kZd izfrosnu 2018&19 dks izdkf’kr djrs gq, 

eq>ss vikj [kq'kh dk vuqHko gks jgk gSA bl {ks= esa ;fn 

i;kZIr rduhdh fodkl gks tkrk gS rks ;g {ks=] 'kq"d ,oa 

v/kZ 'kq"d {ks= vius fo’kky Hkw&Hkkx ds e/; vR;f/kd lkSj 

mtkZ] de dhV O;kf/k;ksa ds izdksi vkfn cgqewY; HkaMkjksa 

ds lkFk Hkkjr esa ckxokuh Qlyksa dk ,d izeq[k dsUnz 

cu ldrk gSA Hkkd`vuqi&dsUnzh; 'kq"d ckxokuh laLFkku] 

chdkusj dh LFkkiuk 01 vçSy] 1993 dks gqbZ Fkh vkSj rHkh 

ls gh ;g laLFkku] 'kq"d vkSj v/kZ 'kq"d {ks= ds fdlkuksa 

vkSj fgr/kkjdksa gsrq le&tyok;fod fLFkfr;ksa] lhfer 

lalk/kuksa ds lkFk foijhr tyok;q fLFkfr esa ckxokuh 

Qlyksa dh leqfpr izkS|ksfxfd;ksa dk fodkl] ckxokuh 

mit dh ewY; lao/kZu rduhfd;ka rFkk lkj&laHkky vkSj 

fdlkuksa ds fy, xq.koÙkk;qDr ikS/k lkexzh ds fodkl ds 

fy, lefiZr gSA

izLrqr izfrosnu esa 4 o`gn~ vuqla/kku o 8 ckg~; 

foRRk iksf"kr ifj;kstukvksa dh >yd ds lkFk uo fofèk;ksa 

dk fodkl] mYys[kuh; lykgdkjh lsokvksa] vftZr Kku 

dk foLrkj] ekuo laLkk/ku fodkl] Hkkd`vuqi ,oa vU; 

vuqlaèkku laLFkkvksa] fo'ofo|ky;ksa ds e/; lkeatL; o 

laokn] vkfn ij izdk’k Mkyk x;k gSA eSa laLFkku vuqlaèkku 

lfefr ds lHkh lnL;ksa dks blds ek/;e ls èkU;okn 

Kkfir djuk pkgrk gWwa ftUgksaus fuf’pr le;kof/k ds 

e/; lHkh dk;Zdykiksa dks djrs gq, bldks ewrZ:i fn;k 

gSA eSa] laLFkku ds rduhdh] iz’kklfud] foRr ,oa vU; 

nwljs dkfeZdksa dks Hkh /kU;okn nsrk gWaw ftUgksaus laLFkku 

It gives me immense pleasure in bringing out 
the Annual Report 2018-19 of the ICAR-Central 
Institute for Arid Horticulture, Bikaner. Owing 
to their strength such as vast area, ample solar 
radiation, low incidence of diseases and pests, 
arid and semi-arid regions are bestowed with 
potential to become the horticultural bowl 
of India provided adequate technologies are 
developed. Ever since its inception on 1st April 
1993, ICAR-Central Institute for Arid Horticulture, 
Bikaner is dedicated to serve the farmers and 
stake holders of arid and semi arid region 
by developing technologies, introduction of 
genotypes of crops from iso-climatic conditions, 
package and practices of arid horticultural 
crops under adverse climatic condition with 
limited resources, handling and value addition 
technologies of the horticultural produce, and 
development of quality planting materials for 
the farmers, etc.

The present report highlights glimpses of 4 
mega research projects and 8 externally funded 
projects. New methodologies developed, 
significant advisory services provided, 
dissemination of knowledge acquired, human 
resource development, linkages cultivated/
nurtured with various ICAR institutes, SAUs and 
other research organizations of India. I take this 
opportunity to place on record my appreciation 
to all the members of the Institute Research 
Committee (IRC) who have discussed all the 
activities at length and come out with well laid 

izks- ¼MkW-½ ih- ,y- ljkst

funs’kd 
Prof. (Dr.) P.L. Saroj
Director
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dk;Zdykiksa ,oa ;kstukvksa dks vkxs c<+kus esa viuk 

vFkd ;ksxnku fn;k gSA

 bl laLFkku ds vuqla/kku y{;ksa dh iwfrZ esa gj 

dne lg;ksx ds fy, eSa] lfpo Ms;j ,oa egkfuns’kd] 

Hkkjrh; d`f"k vuqla/kku ifj"kn MkW- Vh- egkik= dk ân; 

dh xgjkbZ;ksa ls vkHkkj izdV djrk gWw¡A eSa] ckxokuh 

foKku ds mi egkfuns’kd MkW ,- ds- flag vkSj lgk;d 

egkfuns'kd ¼ckxokuh foKku&A½ dk Hkh ân; ls 

vkHkkjh gWwa ftUgksaus vewY; lq>ko ,oa lekykspukRed 

vfHk;qfDr;kas ds }kjk bl laLFkku ds yf{kr dk;ksaZ dks 

le; ij djus esa lg;ksx iznku fd;kA 

;g okf"kZd fjiksVZ] laLFkku ds gekjs oSKkfudksa vkSj 

vU; deZpkfj;ksa }kjk lefiZr vkSj fujarj ç;klksa dh 

ifj.kfr gSA eSa bl okf"kZd fjiksVZ ¼2018&19½ ladfyr 

,oa lEikfnr djus esa M‚ ch- Mh- 'kekZ] M‚ vkj ,l 

flag] M‚ ,l ,e gYknj] MkW- jes'k dqekj] MkW- psrjke 

vkSj Jh ih- ih- ikjhd dks muds fu"Bkiw.kZ dk;Z vkSj 

lg;ksx ds fy, muds izfr ç'kalk O;ä djrk gw¡A 

bldk dEI;wVjhdj.k rFkk vU; rduhdh lg;ksx ds 

fy, Jh Hkkst jkt [k=h] Jh ,e-ds- tSu vkSj Jh lat; 

ikfVy ds }kjk lEikfnr dk;Z Hkh ljkguk ds ;ksX; gSA 

out plan of action within a definite time frame. 
I also thank technical personnel, administrative, 
finance and other staff of the Institute who 
have put their lot of efforts to take policies and 
programmes of the Institute forward.  

	 I take this opportunity to place on record 
my sincere thanks and deep sense of gratitude 
to Dr. T. Mohapatra, Secretary, DARE and 
Director General, ICAR for his constant support 
in executing the mandate of the Institute. I also 
express my gratitude to Dr. A. K. Singh, Deputy 
Director General (Horticultural Science) and 
to ADG (Hort.-I) for their critical remarks and 
valuable suggestions.

This Annual Report is the culmination of 
dedicated and sustained efforts by our scientists 
and other staff of the institute. I wish to express 
my sincere appreciation to Dr. B. D. Sharma,  
Dr. R. S. Singh, Dr. S. M. Haldhar, Dr. Ramesh 
Kumar, Dr. Chet Ram and Sh. P. P. Pareek for their 
sincere and whole-hearted support in bringing 
out the Annual Report (2018-19). The technical 
support in terms of computerization/hindi 
translation by Sh. Bhoj Raj Khatri, Sh. Sanjay 
Patil and Sh. M.K. Jain is appreciated. 

fnukad%  ebZ 2019] chdkusj	 ¼ih- ,y- ljkst½

Dated: May 2019, Bikaner 	 (P. L. Saroj)
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1

ikni vkuqoaf'kd lalk/ku vkSj  
Qly lq/kkj

Qy

Hkkd`vuqi&ds'kqckla] chdkusj ds iz{ks= thu cSad 
vkSj dsckids] xks/kjk esa blds mi dsUnz ij cM+h la[;k 
esa 'kq"d Qyksa ds tuunzO;ksa dk laj{k.k fd;k tk jgk 
gSA Ok"kZ 2018&19 ds nkSjku xqtjkr] egkjk"Vª vkSj 
mÙkj çns'k ds vyx&vyx Hkkxksa ls 11 tuunzO; csy 
ds] 9 ve:n ds] 3 ,flM ykbe vkSj uhacw] euhyk 
beyh vkSj tkequ ds ,d&,d tuunzO; dks bdëk 
fd;k x;kA jktLFkku ds chdkusj ls cksjMh ¼ftftQl  
jksV.MhQksfy;ksa½ dk dkaVk jfgr tuuizdkj ,d= fd;k 
x;kA FkkbZ csj esa ladj.k v/;;u esa] dqy 578 la;kstu 
fd, x, vkSj ftuesa ls ifjiDo Qy @xqByh ds 
çfrèkkj.k ds :i esa 3-11 izfr'kr lQyrk feyhA [ktwj 
esa] ,d chtw ikS/ks dks dqyhu çdkj ¼lhvkb,,p@
Mhih@,l&2½ ds :i esa fpfàr fd;k x;k FkkA ;g 
tqykbZ ds e/; esa ifjiDo gksrk gS vkSj Lokn esa ehBk gSA 
çfr xqPNs Qyksa dh la[;k 18&20]  Qy otu 10 xzke 
dk vkSlr ds lkFk 37 fdxzk@isM+ mit ntZ dh x;hA 
vukj tuunzO; ds ewY;kadu ds nkSjku lhvkb,,p 
ihth&1] lhvkb,,p ihth &2] lhvkb,,p ihth &3] 
lhvkb,,p ihth &4 vkSj lhvkb,,p ihth &5 uke 
ls ikap p;uksa dks lh/ks [kkus] vukjnkuk] ewyo`ar mís'; 
vkSj vukj esa lq/kkj ds fy, çtuu lkexzh ds :i esa 
iz;ksxkFkZ cuk;k x;kA dk"B lso esa fdLe Fkkj xkSjo 
¼lh,pb,lMCyw&4½ dks p;u ds ek/;e ls fodflr 
fd;k x;kA ;g ?kus N=d dk le; iwoZ Qyus okyk 
gS vkSj pkSFks o"kZ esa Qyu nsus okyk gSA blesa if'peh 
Hkkjr ds o"kkZ vk/kkfjr ifjfLFkfr;ksa esa csgrj Hk.Mkj.k 
le; ds lkFk cM+s vkdkj ds Qy ¼452-25 xzke½ yxrs 
gSaA bldk mi;ksx lh/ks [kkus ds lkFk&lkFk vpkj] 
vkjVh,l] pVuh vkSj ikmMj tSls ewY; of/kZr mRiknksa 
ds fy, fd;k tkrk gSA ;g lw[kk lfg".kq gS vkSj foijhr 
—f"k&tyok;q fLFkfr ds nkSjku vkfFkZd mit nsus esa 
l{ke gSA ifjiDo Qyksa ls cgqr vPNh euHkkou lqxa/k 
vkrh gSA o"kkZ vk/kkfjr v/kZ&'kq"d fLFkfr esa ;g uoacj 

Plant Genetic Resources and Crop 
Improvement

Fruits
A large number of germplasm of arid fruits 

are being conserved at field gene bank of ICAR-
CIAH, Bikaner and its regional station at CHES, 
Godhra. During 2018-19, 11 germplasm of 
bael, 9 germplasm of guava, 3 germplasm of 
acid lime and one germplasm of each lemon, 
Manila tamarind and jamun were collected 
from different parts of Gujarat, Maharashtra and 
Uttar Pradesh. The thornless genotype of bordi 
(Z. rutundifolia) was collected from Bikaner, 
Rajasthan. In hybridization studies in Thai ber, a 
total of 578 crosses were made and out of which 
3.11% success got in form of retention of mature 
fruits/stone. In date palm, one seedling plant was 
marked elite type (CIAH/DP/S-2) which matured 
in mid July and having sweet taste. The number 
of berry per strand was 18-20; average weight 10 
g with 37 kg/tree yield. During the evaluation of 
pomegranate germplasm, five selections namely 
CIAH PG-1, CIAH PG-2, CIAH PG-3, CIAH PG-4 and 
CIAH PG-5 have been made for table, anardana, 
rootstock purpose and as breeding material for 
improvement of pomegranate. In wood apple, 
Thar Gaurav (CHESW-4) variety released through 
selection. It is precocious bearer having dense 
canopy, and starts bearing in 4th year. It has bigger 
size fruit (452.25g) with better shelf life under 
rain-fed conditions of western India. It is used as 
table purpose and for value added products like 
pickle, RTS, chutney and powder. It is drought 
hardy and capable to give economic yield during 
aberrant agro-climatic condition. Fruits emits 
strong pleasing aroma at full maturity. It matures 
in month of November and gives high yield 
124.36 kg/plant in 12th year under rain-fed semi-
arid condition. The fruit is rich in pectin (1.76%) 

dk;Zdkjh lkjka'k Executive Summary
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ds eghus esa ifjiDork ij vkrk gS vkSj 12os o"kZ esa 124-
36 fdxzk@ikS/kk rd mPp mit nsrk gSA Qy isfDVu 
¼1-76 izfr'kr½ vkSj çksVhu ¼yqxnh] 18-13 izfr'kr 
vkSj cht] 24-38 izfr'kr½] Q‚LQksjl ¼0-07 izfr'kr½] 
iksVsf'k;e ¼1-73 izfr'kr½] dSfY'k;e ¼0-30 izfr'kr½ vkSj 
yksgk ¼16-72fexzk½ lkexzh ls le`) gSaA

tkequ esa] tuunzO; lh,pbZ,l &69 vkuan ds vksM 
ls ,d= fd;k x;k FkkA ;g twu ds nkSjku idrk gSA 
xeZ v/kZ'kq"d ikfjfLFkfrdh ra= dh o"kkZ vk/kkfjr fLFkfr 
esa bldss Qyksa esa 20-80 xzk- otu] 85-50 izfr'kr xwnk] 
17-500 fczDl Vh,l,l] 0-43 izfr'kr VkVZfjd vEyrk] 
12-80 izfr'kr dqy 'kdZjk vkSj 52-45 feyhxzke @100 
xzke foVkfeu lh ntZ fd;kA beyh tuunzO; ewY;kadu 
esa] lh,pbZ,lVh&10 dks vk'kktud ik;k x;kA blesa 
lh/kh o`f)] eksV ruk vkSj >wyrh 'kk[kk,a gksrh gSaA çfr 
ikS/kk 75-20 fdxzk- Qy ntZ fd;k x;kA idus dh pje 
vof/k ekpZ ds vafre lIrkg FkhA idus ds nkSjku Qyksa 
esa 52-60 izfr'kr yqxnh vkSj 70-200 fczDl Vh,l,l 
ntZ fd;k x;kA ve:n esa] xqtjkr vkSj egkjk"Vª ls 
ukS mUur tuunzO; ,d= fd, x,A buesa ls ,d 
tuunzO; esa gYds xqykch jax ds xwns ds lkFk Qy dk 
vkdkj yxHkx 300&350 xzk- rd ntZ fd;k x;kA 
Hkkouxj ls ,d= fd, x, ,d tuuizdkj esa xksy 
vkdkj ds bykgkckn lQsnk tSls Qy ds lkFk pedhys 
ihyk fNyds dk jax] de la[;k esa e/;e uje cht 
vkSj xgjk xqykch xwns ds lkFk [kV~Vk&ehBk Lokn ;qDr 
FkkA ve:n esa ladj.k v/;;u esa] FkkbZ ve:n vkSj 
cSaxuh ve:n ds chp ikjLifjd la;kstu fd, x,A 
lh,pbZ,lth&28 yfyr dh ,Q1 larku esa Qwy vkSj 
Qy dk vkjaHk gqvkA vathj esa] thuksVkbi ^chNoky 
yksdy^ dks vk'kktud ik;k x;kA blesa Qyksa dk 
otu 18-55&33-82 xzke] Qy ifjf/k 3-36& 4-30 lseh] 
ehBs Lokn ds lkFk Vh,l,l 21-60 fczDl ntZ fd;k 
x;kA ylksMk ds ,d fpfUgr mUur tuuizdkj yklksMk 
,y&9 esa Qyksa ds otu ¼13-90& 20-94 xzke½ vkSj ifjf/k 
¼2-92& 3-44 lseh½ ds lkFk vkSlr fNyds%xwnk%xqByh dk 
vuqikr 1-48% 6-77% 0-63 ntZ fd;k x;kA

lCth

Hkkd`vuqi&ds'kqckla] chdkusj ds thu cSad vkSj 
dsckids] xks/kjk esa blds mi dsUnz ij cM+h la[;k esa 
'kq"d lfCt;ksa dh Qlyksa ds tuunzO;ksa dk laj{k.k fd;k 
tk jgk gSA izfrosnu vof/k ds nkSjku] 'kq"d ouLifr 
vkuqoaf'kd lalk/kuksa ¼500 ykbuksa½ dk mudh lqj{kk ds 

and protein (pulp 18.13% and seed 24.38%), 
phosphorous (0.07%), potassium (1.73%), calcium 
(0.30%) and iron (16.72mg) content. 

In jamun, germplasm CHES-69 was collected 
from Ode, Anand. It ripens during June.  It 
recorded 20.80 g fruit weight, 85.50% pulp, 17.50 
0Brix TSS, 0.43% titratable acidity, 12.80 % total 
sugar and 52.45 mg/100 g vitamin C under rain-
fed conditions of hot semi-arid ecosystem. In 
tamarind germplasm evaluation, CHEST-10 was 
found promising. It has up right growth habit, 
thick trunk and drooping branches. It recorded 
75.20 kg fruit per plant. Peak period of ripening 
was last week of March. It recorded 52.60% pulp 
and 70.20o Brix TSS during ripening. In guava, 
nine elite germplasm were collected from Gujarat 
and Maharashtra. One of the guava genotypes, 
has bigger fruit size of around 300-350 g with 
slight pinkish pulp. One genotype collected from 
Bhavnagar has round shaped fruit like Allahabad 
Safeda with bright yellow peel colour, less number 
of medium soft seeds and deep pink pulp with fine 
TSS:acid blend. In hybridization studies in  guava, 
reciprocal crosses were made between Thai guava 
and Purple guava. F1 progeny of CHESG-28 × Lalit 
which was started flowering and fruit setting. 
In fig, genotype ‘Beechhwal local’ was found 
promising. It has fruit weight 18.55- 33.82 g, fruit 
dia. 3.36- 4.30 cm, TSS 21.60 Brix with sweet taste. 
Identified one promising genotype of lasoda L-9 
having fruit weight (13.90- 20.94 g) and dia. (2.92- 
3.44 cm) with average peel: pulp: stone ratio 1.48: 
6.77: 0.63.

Vegetables 
A large number of germplasm of arid 

vegetable crops are being conserved at gene 
bank of ICAR-CIAH, Bikaner and CHES, Godhra. 
During report period, regular monitoring of arid 
vegetable genetic resources (500 lines) which 
mainly consisted with desert melons (125), 
non-desert melons (161), gourds (60), cluster 
bean and beans (35) was done for their safe 
conservation in genebank facilities. In addition, 
germplasm of khejri, sehjan, ivy gourd and other 
perennial crop-plants of vegetable significance 
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fy, thucSad dh lqfo/kkvksa esa fu;fer vuqj{k.k fd;k 
x;k ftlesa eq[; :i ls 'kq"d {ks=h; dn~nwoxhZ; ¼125½] 
vU; dn~nwoxhZ; ¼161½] [khjkoxhZ; ¼60½] XokjQyh vkSj 
vU; chUl ¼35½ tuunzO; 'kkfey gSaA blds vykok] 
[ksr ds HkaMkj esa [kstM+h] lgtu] dqUnjh vkSj lCth 
ds vU; ckjgeklh Qly&ikS/kksa ds tuunzO;ksa dk Hkh 
vuqj{k.k fd;k x;kA o"kZ 1994 ds nkSjku ,d= fd, 
x, ,,p,ch&,l&1 vkSj ,,p,ch&ch&1 uked nks 
ns'kh XokjikBs ds tuunzO;ksa dks j[kj[kko ds fy, fQj 
ls rS;kj fd;k x;k vkSj ikap vuqj{k.kksa dk fp=.k fd;k 
x;kA vkuan] xqtjkr ls rksjbZ ds iSarhl tuunzO; ,d= 
fd, x,A erhjk esa] ,d mPp dSjksVhu‚bM lkexzh 
ls ;qDr tuunzO; okb,Q 5&2&7 dh igpku dh 
xbZA okb,Q 5&2&7 yksdfç; yky xwns okyh fdLeksa 
ftuesa 3-92&4-14 &ekxzk@xzk- dSjksVhu‚;M lkexzh 
gS] dh rqyuk esa vf/kd dSjksVhu‚;M lkexzh ¼7-0&7-
2 &2 ekxzk-@xzk-½ gSA rksjbZ esa] lkr tuunzO; ;kuh 
lhvkbZ,,p@lh,pbZ,l@,yihokbZ@lh,pbZ,lvkbth 
&2]3]4]7]8]9 vkSj 10 Qyksa dh iSnkokj vkSj xq.koÙkk 
fo'ks"krkvksa ds fy, vk'kktud ik, x,A rksjbZ esa] 
fofoèkrkiw.kZ le`) {ks=ksa ls muds :ikRed xq.kksa ds 
vkèkkj ij ns'k ds fofHkUu fgLlksa ls 35 tuunzO; ,d= 
fd, x, FksA fofHkUu okafNr ckxokuh y{k.kksa ds vkèkkj 
ij tuunzO; lhvkbZ,,p@lh,pbZ,l@,yihokbZ@
lh,pbZ,lvkbth &1 dks csgrj ik;k x;kA blds ckn 
ds Øe esa tuunzO;  lhvkbZ,,p @ lh,pbZ,l@ 
,yihokbZ@ lh,pbZ,lvkbth&11 vkSj lhvkbZ,,p@ 
lh,pbZ,l@ ,yihokbZ@ lh,pbZ,lvkbth&15 dks 
ik;k x;kA

VekVj esa] ,,e &47 ,d chVk&dSjksVhu ls 
Hkjiwj ¼ihyk çdkj½ rki lfg".kq tuuizdkj gS ftldk 
mit] xq.koÙkk vkSj iks"k.k laca/kh fo'ks"krkvksa ds fy, 
ewY;kadu fd;k x;kA ;g v/kZ c<+okj izd`fr dk gS] 
çR;sd Qy dk otu yxHkx 110 xzke] vkdkj esa 
piVk xksy vkd"kZd ihys jax dk Qy gSA izfr ikS/kk 
iSnkokj 3-7 fdyksxzke gSA ;g [ksr dh fLFkfr ds rgr 
Vhlh,yoh chekjh ds fy, ekewyh çfrjks/kh gSA lgtu 
esa] ,d cgqr NksVs izdkj dh] lw[kk lfg".kq cSaxuh jax 
tuuizdkj ¼lhvkbZ,,p@ lh,pbZ,l@ ,yihokbZ@ 
lh,pbZ,lMh&34½ dks fpfUgr fd;k x;k gS] ftlesa ikSèks 
dh vkSlr ÅapkbZ 1-26 eh-] 26 Qyh] vkSlr Qy otu 
86 xzke] Qy yackbZ 44 lseh] cSaxuh Qwy] cSaxuh Qyh 
vkSj cSaxuh Vguh gksrh gS] vkSj ,d e/;e ÅapkbZ okyh 
lw[kk lfg".kq tuuizdkj ¼lhvkbZ,,p@ lh,pbZ,l@ 
,yihokbZ@ lh,pbZ,lvkbMh&40½ ftlesa ikS/ks dh 

were maintained in field repository. Two Indian 
aloe native germplasm namely AHAB-S-1 
and AHAB-B-1 collected during 1994 were re-
generated for maintenance and five accessions 
were characterized. Thirty five germplasm of spine 
guard were collected from Anand, Gujrat. In water 
melon, a high carotenoid content germplasm YF 
5-2-7 was identified. YF 5-2-7 is high in carotenoid 
content (7.0-7.2 µg/g FW) in comparison to 
popular red fleshed varieties which have 3.92-4.14 
µg/g FW carotenoid content. In ivy gourd, seven 
germplasm i.e. CIAH/CHES/LPY/CHESIG-2,3,4,7,8,9 
and 10 were identified promising for fruit yield and 
quality attributes. In spine gourd, 35 germplasm 
were collected from different parts of the country 
on the basis of their morphological characters 
from diversity rich areas. Based on various desired 
horticultural traits, CIAH/CHES/LPY/CHESSG-1 
genotype was found superior followed by CIAH/
CHES/LPY/CHESSG-11 and CIAH/CHES/LPY/ 
CHESSG-15.

In tomato, AM-47, a β-carotene rich (yellow 
type) heat tolerant genotype was evaluated 
for yield, quality and nutritional attributes. It is  
semi determinate type, each fruit weight 
about 110 g, attractive yellow colour fruits of 
flat round in shape. Each plant yields 3.7 kg.  
It is moderately resistance to TCLV disease 
under field condition. In drumstick, an ultra 
dwarf, drought tolerant purple colour genotype 
(CIAH/CHES/LPY/CHESD-34) with 1.26 m plant 
height, 26 pods, average fruit weight 86 g, fruit  
length 44 cm, purple flower, purple pod and 
purple shoot, and a medium dwarf drought 
tolerant genotype (CIAH/CHES/LPY/CHESD-40) 
with 2.61 m plant height, 244 pods, average fruit 
weight 223 g, fruit length 45-48 cm, 9-10 seed per 
pod, and TSS 9.3°Brix were identified as promising.  
In Indian bean, five genotypes (CHESIB-01, 
CHESIB-07, CHESIB-10, CHESIB-31 and CHESIB-50) 
were found superior for growth, yield and pod 
quality traits. In vegetable cowpea, the genotypes 
like CHESVC-01, CHESVC-10, CHESVC-15, 
CHESVC-22 and CHESVC-45 were found 
superior with respect to fresh number pods and  
pod yield. 
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ÅapkbZ 2-61 ehVj] 24-4 Qyh] Qyh dk vkSlr otu 
223 xzke] Qyh dh yackbZ 45&48 lseh] 9&10 cht 
çfr Qyh vkSj Vh,l,l 9-3° fczDl dks vk'kktud 
ds :i esa igpkuk x;kA Hkkjrh; lse esa] ikap tuu& 
izdkj ¼lh,pbZ,lvkbZch&01] lh,pbZ,lvkbZch&07] 
lh,pbZ,lvkbZch&10] lh,pbZ,lvkbZch&31 vkSj 
lh,pbZ,lvkbZch&50½ fodkl] iSnkokj vkSj Qyh 
xq.koÙkk okys y{k.kksa ds fy, csgrj ik, x,A ouLifr 
yksfc;k esa] rktk la[;k Qyh vkSj Qyh mit ds 
laca/k esa lh,pbZ,lohlh&01] lh,pbZ,lohlh&10] 
lh,pbZ,lohlh&15] lh,pbZ,lohlh&22 vkSj 
lh,pbZ,lohlh&45 tSls tuuizdkj csgrj ik, x,A

o"kZ 2018&19 ds nkSjku] xy rksjbZ& 
,,p,lth@2015@,Q5@01] ikyd&,,p,yih&1 
vkSj dqUnjh&,,pvkbZth &1 dh fodflr çtuu 
lkexzh Øe'k% Fkkj rkfi'k] Fkkj gfji.kkZ vkSj Fkkj lqanjh 
ds :i esa tkjh dh xbZA [kstM+h esa] [ksr esa 14 mUur 
oxZ ds tuuizdkjksa dk vuqj{k.k fd;k vkSj p;u &2 
dk rqyukRed v/;;u Fkkj 'kksHkk fdLe ds lkFk fd;k 
x;kA blds vykok] o"kkZ vk/kkfjr ifjfLFkfr;ksa esa [kstM+h 
vkèkkfjr Qly mRiknu {ks= esa Qksx lfgr LFkkuh; ns'kh 
Qly&ikS/kksa dk v/;;u okf"kZd o`f) vkSj tSo&Qly 
ds fy, fd;k x;kA QwVddM+h ¼,,p,l&82% 73 fdxzk½] 
dkpjh ¼,,pds&119% 81 fdxzk½] fpduh rksjbZ ¼Fkkj 
rkfi'k% 8-4 fdxzk½] XokjQyh ¼Fkkj Hkknoh% 292 fdxzk½] 
ikyd ¼Fkkj gfji.kkZ% 42 fdxzk½] cSaxu ¼Fkkj jfpr% 4-0 
fdxzk½ vkSj vU; 'kq"d lfCt;ksa dh Qlyksa esa cht dk 
mRiknu fd;k x;kA dqy feykdj lfCt;ksa dh fdLeksa 
ls yxHkx 500 fdyksxzke lCth cht mRiknu fd;k 
x;k ftls 1000 ls Hkh vf/kd ykHkkfFkZ;ksa dks forfjr 
fd;k x;kA o"kZ 2018&19 ds nkSjku rksjbZ ¼Fkkj dj.kh½ 
dk 35 fdxzk-] rjcwt ¼,,pMCY;w @ chvkj &40½ dk 
5-50 fdxzk- vkSj erhjk ¼Fkkj ek.kd½ dk 1-60 fdyksxzke 
Vh,Q,y cht mRiknu fd;k vkSj fdlkuksa ds chp cspk 
x;kA ,fØi ¼lCth Qlysa½ ds ,ohVhA vkSj vkbbZVh 
ijh{k.kksa ds lapkyu ds fy, Øe'k% Fkkj d.khZ vkSj Fkkj 
'khry fdLeksa ds cht lacaf/kr dks fn, x;sA

Qly izca/ku vkSj lL; fØ;k,a

vyx&vyx rkieku fLFkfr;ksa esa j[krs gq, [ktwj 
dh gykoh fdLe ds ijkxd.kksa ij iM+us okys çHkko 
dk v/;;u fd;k x;kA ifj.kkeksa ls irk pyk fd 
jsfÝtjsVj dh ifjfLFkfr;ksa esa laxzghr ijkx ds mi;ksx 
ls 70 izfr'kr Qy cusA d{k ds rkieku ij laxzghr 

During 2018-19, developed breeding material 
of sponge gourd-AHSG/2015/F5/01, palak-AHLP-1 
and ivy gourd-AHIG-1 were released as Thar Tapish, 
Thar Hariparna and Thar Sundari, respectively. 
In khejri, 14 elite genotypes were maintained in 
field and variety Thar Shobha was compared with 
Selection-2. Besides, seedlings of native crop-
plants including phog was studied for annual 
growth and bio-mass harvest with khejri based 
crop production site under rainfed conditions. 
Seed was produced of snap melon (AHS-82 : 73 
kg), kachri (AHK-119 : 81 kg), sponge gourd (Thar 
Tapish : 8.4 kg), cluster bean (Thar Bhadavi : 292 
kg), palak (Thar Hariparna : 42 kg), brinjal (Thar 
Rachit : 4.0 kg) and other arid vegetable crop 
varieties. About 500 kg seed of varieties of arid 
vegetables was produced and distributed to more 
than 1000 beneficiaries. Produced 35 kg TFL seed 
of ridge gourd (Thar Karni), 5.50 kg of watermelon 
(AHW/BR-40) and 1.60 kg of mateera (Thar Manak) 
during 2018-19 and sold among farmers. Supplied 
the seed of Thar Karni and Thar Sheetal to AICRP 
(Vegetable Crops) to conduct AVT I and IET trials, 
respectively.

Crop Management and Agro-techniques

The effect of pollen stored under different 
temperature conditions was carried out in date 
palm cv. Halawy. The results showed that pollen 
stored under refrigerator conditions can be used 
for pollination with fruit set 70%. The fruit set 
was lowest (53%) under pollen stored at room 
temperature.  Under fresh pollen, 89% fruit set 
was observed. The pollen grains can be stored 
under proper storage (Refrigerator at 4-5 degree 
temp.) and used for pollination in next season. 
Standardized seed germination methods for 
Thar Harsha and found that seed without wing 
kept in between paper (rolled towel method-
BP) produce healthy and vigorous seedling with 
highest germination (66 %) followed by seed with 
wing-BP (48 %) while, the lowest germination (22 
%) was found in seed without wing-TP followed 
by seed with wing-TP (42 %) with poor seedling 
growth.
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ijkx ds mi;ksx ij lcls de ¼53 izfr'kr½ Qy cusA 
rktk ijkx ds iz;ksx ls 89 izfr'kr rd Qy cuuk 
ntZ fd;k x;kA ijkx d.kksa dks mfpr HkaMkj.k ¼fÝt 
esa 4&5 fMxzh rkieku½ djds vxys ekSle esa ijkx.k 
ds fy, mi;ksx fd;k tk ldrk gSA Fkkj g"kZ ds fy, 
cht vadqj.k fof/k;ksa dk ekudh—r fd;k vkSj ik;k x;k 
fd dkxt esa j[ks fcuk ia[kksa okys cht ¼jksYM Vkmy 
fof/k&chih½ ds }kjk LoLFk] vkStLoh vkSj lcls vf/kd 
vadqj.k ¼66 izfr'kr½ ntZ fd;k x;kA blds ckn ds Øe 
esa ia[k lfgr j[ks cht&chih ¼48 izfr'kr½ jgkA lcls 
de vadqj.k ¼22 izfr'kr½ chuk ia[kksa ds chtksa&Vhih 
esa ntZ fd;k x;kA blds ckn ds Øe esa ia[k lfgr 
cht&Vhih ¼42 izfr'kr½ dk LFkku jgkA 

vkaoyk esa ikyk çca/ku esa] vkaoyk ikS/kksa dks ikys dh 
'kq#vkr ds nkSjku lSfyflfyd ,flM vkSj gkbMªkstu 
isjksDlkbM ds fofHkUu lkaærk ?kksy dk fNM+dko fd;k 
x;kA fofHkUu ,p2vks2 fNM+dko fLFkfr;ksa ds rgr 
,aVhv‚fDlMsaV j{kk p;kip;ksa ij voyksdu bafxr djrk 
gS fd dqN le; rd vkaoyk esa ,p2vks2   100,e ds 
ikyk vkus ls iwoZ&fNM+dko ,d çHkkoh ikyk çcaèku 
j.kuhfr gks ldrh gSA csy esa] fo'ks"k ckxokuh ?kVuk 
tSls fd rukQyu] esVkDlsfu;k vkSj fofoijh ns[kh xbZA 
csy ds isM+ esa eq[; rus ls ysdj ,d lky iqjkuh 
'kk[kkvksa ij Qyu ns[kk x;kA ijkx dk lzksr Qy] cht 
vkSj Qy dh xq.koÙkk] vkdkj vkSj LVkbyj var xqgk 
ij çR;{k çHkko Mkyrk gSA fofoisjh tSlh ,d vlkekU; 
?kVuk Hkh csy ds ,d tuunzO; esa ns[kh xbZA Qyksa 
ds xwns esa cuus okyh xqgk vEcj ;k 'kgn ds jax dh 
fpifpih cgqr fpifpih ;k XywfVul ¼'ys"ek½] ikjHkklh 
xwns ls Hkjh Fkh] tks FkksM+h ehBh vkSj Lokfn"V [kq'kcwnkj 
gksrh gSA vke dh dslj fdLe esa dVkbZ&NaVkbZ ds 
v/;;u esa vf/kdre Qy mit ¼42-20 fdxzk@ikSèkk½] 
Vh,l,l ¼20-200 fczDl½ Hkh 3-5 ehVj ÅapkbZ ds ikSèks 
esa ftlesa+ 25 izfr'kr okf"kZd o`f) foLrkj Fkk] esa ntZ 
dh xbZ] tcfd Qyksit fu;a=.k esa U;wure ¼27-40 
fdxzk@ikS/kk½ ntZ dh xbZA if'peh Hkkjr dh o"kkZ dh 
v/kZ&'kq"d ifjfLFkfr;ksa esa csy esa Qyksa ds >M+us vkSj 
/kwi esa >qylus ds çca/ku esa] ?kkl iyokj$ ,u,, 
¼15 ihih,e½$ lwrh diM+s ds }kjk Qy >M+u ¼94-
23 izfr'kr½] /kwi esa >qyluk ¼19-52 izfr'kr½ U;wure 
vkSj Qy çfr/kkj.k ¼3-45 izfr'kr½ vf/kdre ntZ fd;k 
x;kA blds ckn ?kkl iyokj$ ,u,, ¼15ihih,e½$ 
,Ld‚fcZd ,flM ¼96-54] 24-50 vkSj 3-03 izfr'kr½ dk 

In aonla frost management, aonla plants 
were sprayed with different concentrations of 
salicylic acid and hydrogen peroxide during onset 
of frost. The observation on antioxidant defense 
metabolites under different H2O2 spraying 
conditions indicates that onset of frost pre-
spraying with100mM H2O2 might be an effective 
frost management strategy in aonla to some 
extent. In bael, special horticultural phenomenon 
such as cauliflory, metaxenia and vivipary were 
observed. Bael tree produced fruits from the 
main trunk to one year old shoots. The source of 
pollen exerted direct influence on the size, shape 
and styler end cavity of fruit, seed and quality 
of fruit. An unusual occurrence of vivipary was 
also observed in one of the bael germplasm. The 
cavity formed in fruit pulp were full of amber or 
honey coloured viscous, very sticky or glutinous 
(mucilage), translucent pulp, which is slightly 
sweet and feebly aromatic. In  pruning studies in 
mango cv. Kesar, maximum fruit yield (42.20 kg/ 
plant), TSS (20.20 0Brix) was also recorded in 3.5 
m plant height + 25% annual growth extension 
while fruit yield was recorded minimum in 
control (27.40kg/plant). In bael for management 
of fruit drop and sunscald, the minimum fruit 
drop (94.23%) and sun scald (19.52%) and the 
highest fruit retention (3.45%) were recorded 
with grass mulch + NAA (15ppm) + course cotton  
cloth followed by grass mulch + NAA (15ppm) 
+ ascorbic acid (96.54, 24.50 and 3.03%) under 
rainfed semi-arid conditions of western India. 
Evaluation of cluster bean varieties under hot 
arid conditions revealed that pod length and 
diameter varied from 3.77-10.5 cm and 5.20-6.63 
cm, respectively. Plant height at maturity ranged 
from 52.34-108.26 cm among the varieties. 
Based on overall performance variety ‘Thar 
Bhadavi’  was found  best for cultivation under hot  
arid conditions. 
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Øe jgkA xeZ 'kq"d ifjfLFkfr;ksa esa XokjQyh dh fdLeksa 
ds ewY;kadu ls irk pyk gS fd Qyh dh yackbZ vkSj 
O;kl esa Øe'k% 3-77&10-5 lseh vkSj 5-20&6-63 lseh 
rd dh fHkUurk FkhA fofHkUu fdLeksa ds e/; ifjiDork 
ds le; ikS/kksa dh ÅapkbZ 52-34 ls ysdj 108-26 lseh 
ds e/; ntZ dh x;hA lexz çn'kZu ds vk/kkj ij 
^Fkkj Hkknoh* dks xeZ 'kq"d ifjfLFkfr;ksa esa [ksrh ds fy, 
loZJs"B ik;k x;kA

LoLFkkus f}'kk[kk dfydk;u ds }kjk dkxth uhacw 
esa panok esa lq/kkj ds iz;ksx esa irk pyk fd ikS/ks 
dh ÅapkbZ] panok QSyko] panok ?kuRo] vkSj çkFkfed] 
ek/;fed vkSj r`rh;d 'kk[kkvksa dh la[;k ,dy 
dfydk;u dh rqyuk esa f}'kk[kk dfydk;u ikS/kksa esa 
vf/kdre jghA ,dy dfydk;u ikS/kksa dh rqyuk esa 
f}'kk[kk dfydk;u ikS/kksa esa DyksjksfQy ,] ch vkSj 
dqy DyksjksfQy vkSj dqy dSjksVsu‚;M~l vf/kdre ns[ks 
x,A ,dy 'kk[kk dfydk;u ikS/kksa esa ,Qoh@,Q,e 
vuqikr vf/kd ¼0-872½ ns[kk x;k] tcfd ;g f}'kk[kk 
dfydk;u ikS/kksa esa de ¼0-786½ FkkA xeZ 'kq"d {ks= ds 
rgr esaMkfju dh u;h varfoZf'k"V ladj fdLe *¶jseksaV*  
ds fofHkUu ewyo`arksa ij izos'ku vkSj ewY;kadu esa ik;k 
x;k fd isfDVfuQsjk ewyo`ar esa] NksVk vkdkj] vuqdwyrk 
lwpdkad] çkS|ksfxdh lwpdkad vkSj Qyksa ds xq.koÙkk 
ds ekinaMksa essa tSls jl çfr'kr] dqy ?kqyu'khy Bksl] 
,Ld‚fcZd ,flM] idus okys lwpdkad vkSj Loknkdkj 
vadksa] vkfn jQ yseu] [kjuk [kêk vkSj Vª‚;j fdLeksa 
ds ewyo`aUrksa dh rqyuk esa csgrj FkkA if'peh jktLFkku 
ds 'kq"d {ks= esa larjs dh fdLeksa ds çn'kZu ds ewY;kadu 
esa] lrxqM+h fdLe vU; fdLeksa dh rqyuk esa cgqr  
csgrj jghA

rj&ddM+h esa vxsrh o fcuk ekSle ds Qly ysus 
ds fy, yks&Vuy esa mRiknu ds iz;ksx esa irk pyk 
gS fd 20 fnlacj dks i‚yhfFku doj ds lkFk cqokbZ esa 
lcls vf/kd iSnkokj vkSj Qyus dh vof/k ntZ dh xbZ 
Fkh] blh fnu eksVs diM+s ds doj esa dh x;h cqokbZ dk 
Øe blds ckn dk jgkA lkekU; ekSle dh rqyuk esa 
cqokbZ dh igyh nks rkjh[kksa ds lkFk Qly esa 30 fnu 
igys vk;h] ftlls blesa vf/kd vk; ntZ dh x;hA

xeZ 'kq"d ikfjfLFkfrdh eas csj mRiknu ç.kkyh çca/ku 
esa] csj fdLeksa ¼xksyk] FkkbZ] xksek dhfrZ vkSj Fkkj lsfodk½ 
esa fodkl vkSj mit ekudksa ij fofHkUu dVkbZ&NaVkbZ 
ç.kkfy;ksa ¼okbZ&vkdkj] yrkdqat] VsyhQksu vkSj  
fu;a=.k½ dk cgqr izHkko ns[kk x;kA izfr ikS/kk Qyksa 

Improvement of canopy framework in 
kagzi lime through in-situ double shoot bud-
grafting showed that the plant height, canopy 
spread, canopy volume  and number of primary, 
secondary and tertiary branches were observed 
maximum on double shoot bud-grafted plants as 
compared to single bud-grafting. The chlorophyll 
a, b and total chl and, total carotenoids were 
observed maximum in double shoot bud-grafted 
plants  as compared to single shoot bud-grafted 
plants. The Fv/Fm ratio was observed high in the 
single shoot bud-grafted plants (0.872) while 
it was low in double shoot bud-grafted plants 
(0.786). Introduction and evaluation of new 
inter specific hybrid of mandarin cv. Fremont on 
different rootstocks under hot arid region showed 
that the Pectinifera rootstocks were found most 
dwarfing, compatibility index, technology index 
and fruit quality parameters like juice percentage, 
total soluble solid, ascorbic acid, ripening index 
and organoleptic score etc as compared to Rough 
lemon, Kharna Khatta and Troyer rootstocks. In 
performance evaluation of sweet orange varieties 
in arid region of western Rajasthan, Satgudi was 
found significantly superior performer variety as 
compared to other varieties.

In low tunnel cultivation of long melon 
for early and off-season production showed 
that sowing on 20th December with polythene 
covering recorded the highest yield and fruiting 
duration followed by the sowing on same date 
with non-woven cloth covering. An advancement 
of 30 days was recorded with first two dates of 
sowing as compared to normal season which 
fetches higher price in the market. 

In production system management in ber 
under hot arid ecosystem, ber varieties (Gola, 
Thai, Goma Kirti & Thar Sevika) were significantly 
influenced by different training systems (Y shape, 
espalier, telephone & control) with growth and 
yield parameters. Fruit yield plant-1 was recorded 
maximum (23.25 kg) in Gola followed by Goma 
Kirti (20.75 kg) and Thai (19.0 kg) while, training 
system espalier was  better in variety Gola and 
Goma Kirti and Y shape in Thai and Thar Sevika. 
Thai ber variety was evaluated at different 
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dh iSnkokj xksyk fdLe esa vf/kdre ¼23-25 fdxzk½ ntZ 
dh xbZ] mlds ckn xksek dhfrZ ¼20-75 fdxzk½ vkSj FkkbZ 
¼19-0 fdxzk½ dk Øe jgk] tcfd dVkbZ&NaVkbZ dh 
nwljh ç.kkyh yrkdqat esa fdLe xksyk vkSj xksek dhfrZ 
dk izn'kZu csgrj Fkk vkSj Fkkj lsfodk rFkk FkkbZ fdLe 
okbZ vkdkj iz.kkyh esa csgrj ntZ dh x;hA FkkbZ csj 
fdLe dks fofHkUu varjkyksa ¼6 ×6] 6×3 rFkk 3×3 eh½ ij 
ewY;kafdr fd;k x;k vkSj o`f) vkSj Qyksa dh iSnkokj ds 
çkjafHkd vkadM+ksa ls irk pyrk gS fd vf/kd varjky dh 
vis{kk de varjky ¼3 ×3 eh½ ds o`{kkjksi.k esa vfèkdre 
ikS/ks dh ÅapkbZ ¼1-40 ehVj½ vkSj lcls de ruk O;kl 
¼3-79 lseh½ ds lkFk&lkFk ikS/ks QSyko ¼2-40 ehVj iw&i 
vkSj 2-41 ehVj m&n½ ntZ fd;k x;k] tcfd] blh 
varjky ¼3×3 eh½ esa mit ¼9-0 fdxzk½ U;wure ntZ dh 
xbZA vf/kdre mit vf/kd varjky ds ikS/kjksi.k [k.M 
ls ¼81 fdxzk 144 oxZ ehVj ls½ esa ntZ dh x;hA

Qly dkf;dh] tSo&jlk;u vkSj tSo& 
izkS|ksfxdh

dsckids] xks/kjk }kjk f[kjuh ds dqy 10 tuunzO;ksa 
,d= dj mudk vkj,ihMh ekdZjksa ds ek/;e ls 
vk.kfod y{k.k o.kZu fd, x,A ifj.kkeksa ls irk 
pyk gS fd vfHko/kZd lh,pbZ,lds& 5 vU; lHkh ls 
lacafèkr ns[kk x;kA 'ks"k vfHko/kZdksa dks nks çeq[k lewgksa 
esa ckaVk tk ldrk gSA igys lewg esa 3 vfHko/kZd 
;Fkk&lh,pbZ,lds 1] lh,pbZ,lds 9 vkSj lh,pbZ,lds 
10 'kkfey gSaA vU; lHkh nwljs lewg esa vkrs gSaA 
beyh esa] 11 vkj,ihMh ekdZjksa dk mi;ksx djrs gq, 
11 fdLeksa dks vk.kfod :i ls fpf=r fd;k x;kA 
orZeku v/;;u esa ijh{k.k dh x;h fdLesa @ vfHkoèkZd 
esa ,d foLr`r vkuqoaf'kd fofo/krk ntZ dh xbZA yky 
çdkj dh beyh vU; lHkh fdLeksa @vfHko`)ksa ls nwj 
ls lacaf/kr FkhA vtark] çfr"Bku ihds,e 1 vkSj Vh 
263 us fudV dh vkReh;rk fn[kkbZA vU; fdLeksa esas 
vkil esa nwj dk fj'rk ns[kk x;kA uhacwoxhZ; Qlyksa 
dh fdLeksa esa iknitufud laca/k çdV djus ds fy, 
ukjaxh] esaMkfju] xzsiQzwV vkSj muds varj&fof'k"V ladj 
lfgr uhcwoxhZ; mUuhl izdkjksasa dks rVLFk ¼vkj,ihMh 
vkSj vkbZ,l,lvkj½ vkSj dk;kZRed ¼,lvksvksVh vkSj 
lhchMhih½ ekdZjksa dk mi;ksx djds vk.kfod :i ls 
fpf=r fd;k x;kA ;wihth,e, vkSj tSdkMZ ds leku 
xq.kkad dk mi;ksx djds lewg fo'ys"k.k ds vk/kkj ij] 
uhacwoxhZ; Qyksa dh [ksrh dks pkj lewgksa esa oxhZ—r 
fd;k x;k gSA blds vykok] uhacwoxhZ; Qlyksa dh 

spacings (6 x6 m 6x3 & 3x3m) and preliminary 
data of growth and fruit yield were explicated that  
the closer spacing (3x3 m) plantation recorded 
maximum plant height (1.98 m) and least stem 
diameter (3.79 cm) as well as  plant spread (2.40 m 
EW & 2.41 m NS) over wider spacings while, same 
spacing i.e. 3x3 m also recorded minimum yield 
plant-1 (9.0 kg) but higher in yield plot-1 (81 kg from  
144 sq.m area).

Crop Physiology, Biochemistry and 
Biotechnology

A total of 10 germplasm of Khirni were 
collected from CHES, Godhra and molecular 
characterization was carried out using RAPD 
markers. The results demonstrated that accession 
CHESK 5 was distantly related to all others. The 
remaining accessions can be grouped into two 
major groups. The first group comprises of 3 
accessions viz. CHESK 1, CHESK 9 and CHESK 10. 
All others fall in second group. In tamarind, 11 
varieties were molecularly characterized using 
11 RAPD markers. A wide genetic diversity was 
recorded in the varieties/ accessions studied in 
present study. The Red type of tamarind was 
distantly related to all other varieties/ accessions. 
Ajanta, Pratisthan PKM 1 and T263 showed 
closed affinity. Other varieties showed distant 
relationship among themselves. In order to reveal 
phylogenetic relationship in citrus cultivars, 
nineteen cultivar of citrus including sweet 
orange, mandarin, grapefruit and their inter-
specific hybrids were molecularly characterized 
using neutral (RAPD and ISSR) and functional 
(ScoT and CBDP) markers. Based on the clustering 
analysis using UPGMA and Jaccard’s similarity 
coefficient, the citrus cultivars classified into four 
groups. Furthermore, the population structure 
analysis of citrus cultivars revealed different 
population by individual marker analysis. In tissue 
cultured date palm evaluation, plant heights 
in cvs Halawy and Khalas were recorded 56.57 
and 60.88 cm, respectively. Number of fully 
expanded leaves in both the cultivars was varied 
from 4-9 and 6-11, respectively. Average plant 
spread (NS and EW) in cultivar Halawy was noted 
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tula[;k lajpuk fo'ys"k.k esa ,dy ekdZj fo'ys"k.k  
}kjk vyx&vyx la[;kvksa dk irk pykA Ård laofèkZr 
[ktwj ds ewY;kadu esa] gykoh vkSj [kykl fdLeksa esa ikS/ks 
dh Å¡pkbZ Øe'k% 56-57 vkSj 60-88 lseh ntZ dh xbZA 
nksuksa fdLeksa esa iwjh rjg ls foLrkfjr ifÙk;ksa dh la[;k 
Øe'k% 4&9 ls ysdj 6&11 rd ik;h x;hA gykoh 
fdLe esa vkSlr ikS/k QSyko ¼m&n vkSj iw&i-½ 60-86 
vkSj 61-43 lseh] tcfd [kykl esa ;g 55-13 vkSj 60-25 
lseh ntZ fd;k x;kA 

[kstM+h ¼taxyh vkSj Fkkj 'kksHkk½] vkaoyk ¼,u,&7 
vkSj pdS;k½ vkSj LkYokMksjk dh ifRr;ksa esa tuojh ls 
fnlacj ds e/; izfrvkWDlhdkjh j{kk esVkcksykbV~l 
ds lap; esa ekSleh cnykoksa dk irk yxk;k x;kA 
fofHkUu eghuksa ds nkSjku v/;;u fd, x, lHkh ikSèkksa 
esa izfrvkWDlhdkjh esVkcksykbV lap; ¼dqy fQuksy] 
¶ysoksuksbM~l vkSj ,aVhv‚fDlMsaV xfrfof/k½ esa ,d 
egRoiw.kZ varj ns[kk x;k] ysfdu [kstM+h vkSj lYokMksjk 
esa fHkUurk dh lhek cgqr vf/kd Fkh] tcfd vkaoyk 
esa fHkUurk dh lhek cgqr de FkhA pw¡fd] [kstM+h vkSj 
lYokMksjk vtSfod rukoksa ds çfr vR;f/kd lfg".kq gSa] 
tcfd vkaoyk ikys ds izfr vfrlaosnu'khy gS] blfy, 
bu vkadM+ksa ls ;g fu"d"kZ fudkyk tk ldrk gS fd 
xehZ vkSj lfnZ;ksa ds eghuksa ds nkSjku fofHkUu ruko dh 
fLFkfr;ksa esa [kstM+h vkSj lYokMksjk dh izfrvkWDlhdkjd 
çfrfØ;k,a mu dkjd esa ls ,d gks ldrh gSaA ftftQl 
uqeqysfj;k esa lw[kk lfg".kq ra= dks le>us ds fy, 
,jkfcMksifll vkSj ftftQl tqtqcs ls 25 lw[kk  
lfg".kq thuksa dks dk p;u fd;k x;kA Qksx i.kZlewg esa 
tSo lfØ; ;kSfxdksa ds vkdyu ls tSo lfØ; ;kSfxdksa 
ds lap; esa ekSleh cnyko dk irk pykA ,Qvkj,ih 
fof/k }kjk Vh,, dks NksM+dj iwjs ;qXedksa esa fuEure 
vkSj mPpre ewY;ksa esa mrkj&p<+ko nksxquk ls vf/kd gSA 
lHkh tSo lfØ; ;kSfxdksa ¼QsuksfyDl] ¶ysoksuksbM~l vkSj 
Vh,,½ ds chp ,d cgqr gh ldkjkRed lglaca/k dk 
fo'ys"k.k fd;k x;kA ,ylh&,e,l@,e,l ds }kjk 
Qksx ¼dsfyxksue iksfyxksukWbM~l½ ds fofHkUu ikS/k Hkkxksa 
esa çeq[k Qsuksfyd ,flM dh igpku vkSj ek=k ls irk 
pyrk gS fd Qwyksa dh dfy;ksa esa Dyksjkstsfud ,flM 
çeq[k Qsuksfyd ,flM gS] blds ckn dSVsfpu] xSfyd 
,flM] DosjlsfVu vkSj dksesfjd ,flM gksrs gSa] tcfd 
iÙks] Nky vkSj tM+ksa esa dSVsfpu çeq[k Qsuksfyd ,flM 
gS] ftlds ckn xSfyd ,flM gksrk gSA Nky esa bu 
Qsuksfyd ,flM ds vykok ,fidsVfpu Hkh vPNh ek=k 
esa ik;k tkrk gSA bu Qsuksfyd ,flM dk iks"k.kks"k/kh; 

60.86 and 61.43 cm while in Khalas 55.13 and  
60.25 cm.

Seasonal changes in accumulation of 
antioxidant defense metabolites was estimated 
in khejri (Wild and Thar Shobha), Aonla (NA-7 & 
Chakaiya) and salvadora leaves from January to 
December. A significant difference was observed 
in antioxidant metabolite accumulation (total 
phenol, flavonoids and antioxidant activity) in all 
plants studied during different months but the 
extent of variation was very wide in khejri and 
salvadora while in aonla the extent of variation 
was very narrow. Since, khejri and salvadora are 
highly tolerant to abiotic stresses while aonla 
is highly susceptible to frost so from these 
data it can be concluded that the antioxidant 
responses of khejri and salvadora towards 
different stresses conditions during summer 
and winter months might be one of the factor 
contribute to their tolerance to different abiotic 
stresses. In Ziziphus nummularia, 25 drought 
tolerant genes selected from Arabidopsis and 
Z. jujube were amplified for understanding the 
drought tolerance mechanism. The estimation of 
bioactive compound in phog foliages revealed 
seasonal variation in accumulation of bioactive 
compound. The fluctuation in lowest and 
highest values are more than double for the 
entire compound except TAA by FRAP method.  
A very highly positive correlation was observed 
among all bioactive compounds (phenolics, 
flavonoids and TAA) analyzed. Identification and 
quantification major phenolic acids in different 
plant parts of phog (Calligonum  polygonoides) 
through LC-MS/MS showed that in flower 
buds, chlorogenic acid is major phenolic acids 
followed by catechin, gallic acid, quercetin and 
coumaric acid while in foliage, bark and roots; 
catechin is the major phenolic acid followed by 
gallic acid. Other than these phenolic acids in 
bark epicatechin is also found in good quantity. 
These phenolic acids has very good applications 
in pharmaceuticals and functional foods  
industry. 
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vkSj dk;kZRed [kk| m|ksx esa cgqr vPNs mi;ksx fd;k 
tkrk gSaA

lesfdr ty ,oa iks"k.k izca/ku

dkpjh esa iks"kd rRoksa ds çca/ku esa] iks"kd rRoksa ds 
tSfod vkSj vtSfod lzksrksa ds vuqç;ksx esa fu;a=.k dh 
rqyuk esa o`f) ekinaMksa vkSj mit esa cgqr o`f) gqbZA 
vtSfod moZjdksa ls 50 izfr'kr ,uihds ds iz;ksx vkSj 15 
Vu @gsDVs;j xkscj[kkn ds }kjk mPpre mit ¼122-
88 fDoaVy@gsDVs;j½ ntZ dh x;hA XokjQyh esa] 60 
fdyksxzke u=tu@gsDVs;j ds iz;ksx vkSj jkbtksfc;e 
tSo moZjd ds lkFk chtksipkj us 60 fdxzk- u=tu@
gsDVs;j dh rqyuk esa lcls vf/kd lCth Qyh dh 
mit dk mRiknu fd;kA jkbtksfc;e mipkj ds fcuk 
vfèkdre lCth vukt dh mit jkbtksfc;e mipkj ds 
lkFk çkIr dh xbZ FkhA erhjk esa ftad] ykSg] esfXuf'k;e] 
dkWij lYQsV tSls lw{e iks"kd rRoksa dks ikS/kjksi.k ds 
le; cwan&cwan flapkbZ iz.kkyh ds varxZr 15 fdxzk-@
gsDVs;j ds fglkc ls nsus ij vf/kdre la[;k esa Qy 
izkIr fd, x,] ftlds ckn ftad$ykSg lYQsV 15 
fdxzk@gsDVs- dk Øe jgkA fu;a=.k mipkj dh rqyuk 
esa 100 ihih,e cksjku dk 25] 35 vkSj 45 fnuksa esa i.khZ; 
fNM+dko us 40 fnuksa esa vf/kd la[;k esa Qy fn,] blds 
ckn 25] 35 vkSj 45 fnuksa esa 50 ihih,e cksj‚u vkSj 
jksi.k ds le; 6 fdyksxzke @gsDVs;j cksjsDl feêh ds 
iz;ksx dk Øe ntZ fd;k x;kA

fdUukS esa ekbØksfc;y vkcknh ij fofHkUu vkbZ,u,e 
mipkjksa dk çHkko esa irk pyk gS fd fofHkUu mipkjksa 
esa cSDVhfj;y vkcknh 5 ls 41×105 ?ku xzk-&1 lw[kh 
feêh] 1-4 ls 4-8 ×105 ?ku xzk-&1 lw[kh feêh esa dod 
vkSj 18&25 × 105 ?ku xzk-&1 feV~Vh ls ,fDVukslkblsl 
dh gSA nksuksa rjg dh xgjkbZ;ksa esa ekbØksfc;y dh 
dqy vkcknh fu;a=.k mipkj esa U;wure Fkh vkSj tgka 
xkscj [kkn ds lkFk ,uihds ds fu/kkZfjr ek=k nh x;h 
Fkh ogka] Qyksa dh iSnkokj mYys[kuh; :i esa vf/kdre 
FkhA fofHkUu lw{e thok.kqvksa dh dqy o ,dy vkcknh 
tSo moZjdksa ,oa ,QokbZ,e ds iz;ksx ls c<+h FkhA 
,uihds$xkscj[kkn $ ih,lch $,tksVkscsDVj $oh,,e 
mipkj ds iz;ksx }kjk vf/kdre iSnkokj ¼20-50 V@
gsD-½ ntZ dh xbZ vkSj fu;a=.k mipkj esa iSnkokj lcls 
de ¼7-00 V@gsD-½ ntZ dh xbZA [ktwj esa flapkbZ ds 
le; ds fu/kkZj.k ds ekudhdj.k ls irk pyk gS fd 
100 vkSj 75 izfr'kr bZVh

lh
 esa cjgh vkSj [kykl fdLeksa 

esa ikS/kksa dh Å¡pkbZ ¼250 lseh-½] QSyko ¼145×150 lseh½ 

Integrated Water and Nutrient Management
In kachri nutrient management, application 

of organic and inorganic sources of nutrients 
significantly increased growth parameters and 
yield as compared to control. Application of 
50% NPK from inorganic fertilizers and 15 t/
ha FYM gave the highest yield (122.88 q/ha). In 
cluster bean, application of 60 kg N/ha and seed 
inoculation with Rhizobium biofertilizer produced 
highest vegetable grain yield as compared to 60 
kg N/ha application. Maximum vegetable grain 
yield was obtained with Rhizobium as compared 
to without Rhizobium treatment. In mateera, 
application of Zn, Fe, Mn and Cu sulphate 
micronutrient under drip system @ 15 kg/ha 
each at the time of planting was found superier 
and gave maximum number of fruits followed by 
Zn+Fe Sulphate @ 15 kg/ha. Application of 100 
ppm boron foliar application at 25, 35 and 45 days 
gave higher number of fruit at 40 DAS followed by 
50 ppm boron foliar application at 25, 35 and 45 
days and 6 kg/ha borax soil application at time of 
planting as compared to control. 

Effect of different INM treatments on 
microbial population of kinnow, showed that 
bacterial population in different treatments 
ranged from 5 to 41 x105 cfu g-1 dry soil, 
fungal from 1.4 to 4.8 x105 cfu g-1 dry soil and 
actinomycetes from 18-25 x 105 cfu g-1 soil. 
Total microbial population was minimum in the 
absolute control and significantly highest was in 
the treatment where recommended dose of N, P 
and K was associated with FYM and consortium of 
biofertilizers at both the depths. Total population 
as well as individual population of different 
microorganism increased with involvement FYM 
and consortium of biofertilizers. The  maximum 
fruit yield (20.50 t/ha) was recorded in RDF of N, 
P, K + FYM + PSB + Azotobactor + VAM treatment 
and minimum (7.00 t/ha) yield was estimated in 
control treatment. Standardization of irrigation 
scheduling in date palm, revealed that 100 and 
75 % of ETc gave the maximum plant height (250 
cm), spread (145 x 150 cm) in cultivar Barhee and 
Khalas. In Khalas cultivar, maximum spathe per 
plant (6) was recorded in 1.00 ETc irrigation level 
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ntZ fd;k x;kA [kykl fdLEk esa çfr ikS/kk vf/kdre 
'kk[kk ¼6½ 1-00 bZVhlh flapkbZ Lrj esa vkSj U;wure ¼2½ 
50 izfr'kr bZVhlh flapkbZ Lrj esa ntZ fd;k x;k FkkA 
flapkbZ ds 8 ?kaVs ckn vf/kdre ueh ¼5-50 izfr'kr½ 45 
lseh xgjkbZ ij ntZ dh xbZA

Qly laj{kk

xeZ&'kq"d Qy vkSj lCth Qlyksa ds fy, ,dh—r 
dhV çca/ku j.kuhfr;ksa dks izfrLFkkfir djuk gekjs 
vuqla/kku ijh{k.kksa dk ,d ek= mís'; gSA mÙkj&if'pe 
Hkkjr ds xeZ 'kq"d {ks= esa dsj ds ikS/ks ij frryh dhV 
ns[kk x;k ftldh csyuksbl v‚jksVk ds :i esa igpku 
gqbZA lfnZ;ksa ds eghuksa ¼uoacj ls tuojh½ esa bldk 
izdksi vkSj lokZf/kd la[;k vf/kd FkhA fnlacj ds igys 
i[kokM+s esa 86-67 çfr'kr ds lkFk vf/kdre vkSj flracj 
ds igys i[kokM+s esa 11-67 çfr'kr U;wure izdksi ntZ 
fd;k x;kA ,p- vkeZxsjs ,d i‚yhQsxl dhV gS vkSj 
gky ds o"kksaZ esa dn~nwoxhZ; Qlyksa ds fy, ;g xaHkhj 
leL;k curk tk jgk gS tks Qwyksa vkSj Qyksa dks uqdlku 
igqapkrk gSA Qyksa ds eksVs Hkkxksa esa cM+s ykokZ fNæ djds 
mlesa ?kql tkrs gSaA rksjbZ ds Qyksa esa blds vkØe.k 
dh vk'kadk lcls vf/kd gksrh gS] tks dPps Qyksa ls 
'kq: gksdj Qyksa dh ifjiDork rd gksrh gSA blds ckn 
fpduh rksjbZ] ykSdh] rjcwt] [kjcwtk] QwVddM+h vkSj 
rj ddM+h dks bl dhV ds izfr lfg".kq ds Øe esa ns[kk 
x;kA ?kqu dhV rsuqihyil iquhds ds izdksi ds izfr  
vukj dh 73 iztkfr;ksa esa çkjafHkd tkap dh xbZ] vkSj 
izdksi ds çfr'kr esa mYys[kuh; varj ik, x,A vukj 
dh ftu iztkfr;ksa ij v/;;u fd;k Fkk muesa ls Lihu 
lSdkfju] csflu lhMysl] xqys 'kkg jkst fiad esa bldk 
izdksi cgqr de ik;k x;kA bldk izdksi mYys[kuh; 
:i ls dtkdh vukj] csflu lhMfyax] csnkuk lwjh vkSj 
vkbZlh&318712 esa vf/kd ns[kk x;k FkkA 

[kjcwtk esa ¶;wlSfj;e foYV ds çca/ku esa] vfèkdre 
çfr'kr jksx lwpdkad ¼12-40&31-78 izfr'kr½ dks 
vkSlr vf/kdre rkieku ¼37-60ls-½] U;wure rkieku  
¼21-50ls-½] vkSlr vf/kdre ¼44-3 izfr'kr½ vkSj U;wure 
vknZzrk ¼18-7 izfr'kr½] gok dk osx ¼6-5 fdeh@?kaVk½] 
ok"ihdj.k ¼10-3½] ch,l,l,p ¼çfr fnu 9-0 ?kaVs lwjt 
dh ped½ vkSj o"kkZ ¼0-0 feeh½ 2018 ds 16 osa ekud 
lIrkg esa [kjcwtk dh eLdsyeksu thuksVkbIl esa nqxkZiqjk 
e/kq] vkj,e &50] ,e,e &8] dk'kh e/kq] ,,p,e,e@
chvkj &46] ,,p,e,e @ chvkj &48 vkSj ,,p,e,e 
@chvkj&52 esa ik;k x;kA rksjbZ esa ekstsd jksx ds 

and minimum (2) in 50% ETc irrigation level. The 
maximum moisture (5.50%) was recorded at 45 
cm depth after 8 hrs of the irrigation.

Crop Protection
The research proposal is aimed to recognize 

the integrated pest management strategies for 
hot-arid fruit and vegetable crops. The butterfly 
was observed on ker plant in the hot arid region 
of north-western India and identified as Belenois 
aurota. The incidence and the numbers were 
higher in winter months (November to January) 
and the maximum incidence of 86.67 per cent 
was recorded in first fortnight of December and 
the minimum 11.67 per cent in first fortnight of 
September. H. armigera is a polyphagous and 
serious pest of cucurbits in recent years and 
damaging flowers and fruits of plants.  Larger 
larvae tend to burrow holes through thick areas 
of fruits. Ridge gourd fruits are most susceptible 
to injury, starting from young fruit to maturity 
of fruits then followed by sponge gourd> bottle 
gourd> watermelon> muskmelon> long melon> 
snap melon. The 73 pomegranate cultivars were 
taken for preliminary screening against mite, 
Tenuipalpus punicae and significant differences 
were found in percentage infestation. The 
pomegranate cultivars under study indicated 
significantly very low incidence in Speen 
Sacarin, Bassin Seedless and Gul-e-Shah Rose 
Pink. Significantly greater incidence of mite was 
registered in Kajaki Anar, Basin Seedling, Bedana 
Suri and IC-318712. 

In management of Fusarium wilt in 
muskmelon, maximum per cent disease index 
(12.40-31.78%) was found at average maximum 
temperature (37.60C), minimum temperature 
(21.50C), av. maximum RH (44.3%) and minimum 
RH (18.7%), with wind velocity (6.5 km/h), 
evaporation (10.3), BSSH (9.0 hours sun shine per 
day) and rainfall (0.0 mm) on 16th standard week 
of 2018 in muskmelon genotypes Durgapura 
Madhu, RM-50, MM-8, Kashi Madhu, AHMM/
BR-46, AHMM/BR-48 and AHMM/BR-52. In 
management of mosaic disease in ridge gourd, 
among 11 treatments, imidacloprid (0.05%) was 
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çca/ku esa dqy 11 mipkjksa esa ls bfeMkDyksfçM ¼0-05 
izfr'kr½ ds mipkj dks lcls izHkkoh ik;k x;k ftlesa 
U;wure chekjh lwpdkad 16-67 izfr'kr vkSj çfr'kr 
chekjh esa deh ¼61-48 izfr'kr½ jghA vxyk lcls vPNk 
bykt uhe ds iÙkksa dk vdZ ¼10 izfr'kr½ çfr'kr jksx 
lwpdkad ¼20-42 izfr'kr½ vkSj çfr'kr jksx esa deh  
¼52-82 izfr'kr½ ntZ dh xbZ] blds ckn rqack Qyksa dk 
vdZ 10 izfr'kr ds fglkc ls ¼22-36 izfr'kr izjkslw- vkSj 
48-34 izfr'kr jksx esa deh½ izHkkoh ik;k x;kA

Qlyksijkar izca/ku ,oa ewY; lao/kZu

lhrkQy vkSj ve:n esa Hk.Mkj.k {kerk dks c<+kus 
esa 1-5 izfr'kr dSfY'k;e DyksjkbM ds vuqç;ksx dks vU; 
mipkj dh rqyuk esa Qyksa dh xq.koÙkk vkSj HkaMkj.k 
{kerk dks c<+kus ,oa [kjkc gksus de ls de uqdlku esa 
csgrj ik;k x;kA lhrkQy esa HkaMkj.k {kerk ds v/;;u 
esa] th,

3
 200 ihih,e$ tsMbZlhlh dk mipkj lhrkQy 

dh HkaMkj.k {kerk vkSj xq.kork dks c<+kus ¼4&5 fnu½ 
esa csgrj ik;k x;kA dSfY'k;e DyksjkbM 1-5 izfr'kr 
$ tsMbZlhlh dk Øe blds ckn esa ntZ fd;k x;kA 
vuqipkfjr fu;a=.k esa Qy dh xq.koÙkk vkSj HkaMkj.k 
{kerk dsoy 3 fnu rd ns[kk x;kA gkykafd] mtkZ 'kwU; 
'khrx`gksa esa 5 fnuksa dh HkaMkj.k {kerk ntZ dh xbZA 
lhrkQy vkSj tkequ esa fofHkUu iSdsftax lkexzh ds 
ewY;kadu esa] lh,Qch esa lekpkj i= ds dkxt esa j[ks 
x, Qyksa dks csgrj ik;k x;kA blds ckn i‚fyFkhu ds 
lkFk lh,Qch dk Øe ntZ fd;k x;k FkkA

futZyhdj.k mís'; ds fy, csj dh fdLeksa dh 
tkap esa] fofHkUu fdLeksa esa ls csrokM+h vkSj mlds ckn 
Fkkj ekyrh esa futZfyr mRikn lcls vPNk ntZ fd;kA 
bUgh fdLeksa esa futZyhdj.k vuqikr lcls de vkSj 
iqutZyhdj.k vuqikr vf/kdre ik;k x;k FkkA lk>k 
?kuRo byk;ph esa lcls vf/kd tcfd ;g dkBkQy 
fdLe esa lcls de ik;k x;kA ijh{k.k dh xbZ lHkh 
fdLeksa ds chp] xksyk fdLe esa vPNk jax] :i vkSj 
lexz Lohdk;Zrk ikbZ xbZ] tcfd jf'e fdLe dks vU; 
fdLeksa dh rqyuk esa vPNh cukoV@[kkus esa Lokfn"V 
ik;k x;kA csj dk Lokn çeq[k :i ls Fkkj ekyrh esa 
FkkA rktk [ktwj Qyksa ds fy, iSdsftax rduhd ds 
fodkl esa] Hkkd`vuqi&ds'kqckla] chdkusj us rktk [ktwj 
ds lqjf{kr vkSj çHkkoh forj.k ds fy, ,d çksVksd‚y 
vkSj iSfdax lkexzh fodflr dh gSA fMCck canh ls 
iwoZ rqM+kbZ fd, x;s rktk Qyksa dks vPNh rjg ls 
NkaV dj oxhZ—r djus ls iwoZ 'khrfØ;k fd;k x;kA 

found the most efficient treatment against mosaic 
disease with minimum per cent disease index of 
16.67% and per cent disease reduction (61.48%). 
Next best treatment was neem leaf extract (10%) 
with per cent disease index (20.42%) and per cent 
disease reduction (52.82%), followed by tumba 
fruit extract @ 10% (22.36% PDI and 48.34% 
disease reduction) for management of mosaic 
disease in ridge gourd. 

Post Harvest Management and Value Addition
In extending shelf life of custard apple and 

guava, application of 1.5% calcium chloride was 
found significantly better than other treatment in 
term of fruit quality and storage life of both the 
fruits with least spoilage loss. In storage life study 
of custard apple, treatment of GA3 200 ppm+ 
ZECC was found superior in storage life of custard 
apple (4-5days) and quality of fruit followed by 
calcium chloride 1.5 %+ ZECC while untreated 
control had 3 days shelf life. However, Zero Energy 
Cool Chamber alone recorded 5 days shelf life. 
In evaluation of different packaging material in 
custard apple and jamun, minimum spoilage loss 
was recorded in the fruits kept in CFB with news 
paper liner and closely followed by CFB with 
polythene liner. 

In screening of ber cultivars for dehydration 
purpose, among various cultivars  the final 
recovery of dehydrated product was high in 
the ber cv. Betawadi followed by Thar Malti. The 
dehydration ratio was found to be lowest and 
rehydration ratio was maximum in the same 
cultivar. While the bulk density was observed 
to be highest in the cultivar Illaichi while it was 
lowest in the cultivar Kathaphal. Among all the 
cultivars tasted, Gola cultivar found to have good 
colour, appearance and overall acceptability 
while the cultivar Rashmi was found to have 
good texture/mouth feel and taste compared to 
other cultivars. The ber flavour was predominant 
in the cultivar Thar Malti. In development of 
packaging technology for fresh dates, ICAR-CIAH, 
Bikaner has developed a protocol and packing 
material for safe and effective disbursal of fresh 
dates. Freshly harvested dates were sorted, 
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j[k&j[kko esa lq/kkj djus ds mn~ns'; ls mPp ?kuRo 
okys IykfLVd ¼,pMhih½ lkexzh dk mi;ksx djds ,d 
u;k fMCck cuok;k x;k ftlds Åij vkSj uhps gok 
vkus&tkus ds fNnz j[ks x;sA cuk, x, fMCcs esa 4&5 
ijrksa rd dh etcwrh gSA ikjn'khZ gksus ds dkj.k] 
fMCck fn[kus esa vkd"kZd gS vkSj vPNh etcwrh ds lkFk 
;g rktk [ktwj Qyksa ds ljyrk ls ykus&ystkus dks 
lgt cukrk gSA iSdst ds 'kh"kZ ij yxk;k x;k mit] 
otu vkfn dh mRifÙk dk ladsr nsrk mi;qä yscy 
[ktwj ds Qyksa ds çHkkoh foi.ku vkSj czkafMax dks c<+kok  
nsrk gSA

rduhdh izHkko vkdyu

Hkkjr ds xeZ 'kq"d {ks= esa dkpjh ¼,,pds&119½ 
dh mUur fdLe dks fdlkuksa }kjk mxkus ds çHkko 
dk vkdyu djus ls irk pyrk gS fd bl fdLe 
dh [ksrh Ok"kZ 2007 esa tgka 2057 gsDVs;j {ks= esa dh 
tk jgh Fkh vkSj mRiknu 18-30 gtkj Vu Fkk] ogh 
o"kZ 2017 esa [ksrh {ks=Qy c<+dj 6093 gsDVs;j vkSj 
mRiknu 54-22 gtkj Vu gks x;kA dkpjh dh mUur 
fdLe ¼,,pds&119½ ls vuqekfur ldy ykHk o"kZ 
2007 esa :- 28-19 djksM+ Fkk] tks o"kZ 2017 esa c<+dj  
#- 83-51 djksM dks x;kA ldy vk; tgka o"kZ 2007 esa  
:- 20-74 djksM+ Fkh] og c<+dj o"kZ 2017 esa :- 61-
45 djksM+ gks xbZA Hkkjr ds iwjs xeZ 'kq"d {ks= esa 
QwVddM+h dh mUur fdLe ¼,,p,l&82½ esa] ;g ik;k 
x;k fd bl fdLe dh dk'r ds rgr tks {ks= 2007 esa  
969 gsDVs;j Fkk vkSj mRiknu 14-34 gtkj Vu Fkk] og 
o"kZ 2017 ds o"kZ esa Øe'k% 3562 gsDVs;j vkSj 52-72 
gtkj Vu gks x;kA bl mUur fdLe ¼,,p,l&82½ 
ls vuqekfur ldy vk; tks o"kZ 2007 esa 11-76 djksM+ 
#i;s Fkh og c<+dj o"kZ 2017 esa 43-23 djksM+ #i;s 
gks x;hA blh izdkj 'kq) vk; 2007 esa 8-50 djksM+ 
#i, Fkh og o"kZ 2017 esa c<+dj 31-26 djksM :i,  
gks xbZA

graded and precooled well before packaging. 
In-order to improve the stackability, a new box 
was developed using high density plastic (HDP) 
material with good ventilation facility on the 
top as well as bottom of the box. The designed 
box has stacking strength of 4-5 layers. Being 
transparent, the box provides good consumer 
appeal and with good stacking strength it makes 
easy handling cum transportation of the fresh 
dates. Appropriate label on the top cover of the 
package indicating the origin of produce, weight 
etc. promotes effective marketing and branding 
of the date fruits.

Technological Impact Assessment
Impact assessment of adoption of improved 

variety of kachri (AHK-119) revealed that area 
under the improved variety (AHK-119) was 2057 
ha and production was 18.30 thousand tons 
in 2007 which increased to 6093 ha and 54.22 
thousand tons in the year of 2017, respectively 
in hot arid region of India. The estimated gross 
return from improved variety (AHK-119) of kachri 
alone was Rs. 28.19 crores in 2007 which increased 
to Rs. 83.51 crores in 2017 with the net return of 
Rs. 20.74 crores in 2007 to Rs.61.45 crores in 2017 
in entire hot arid region of India. In snap melon 
(AHS-820),  it was found that the area under this 
variety (AHS-82) was 969 ha and production was 
14.34 thousand tons in 2007 which increased to 
3562 ha and 52.72 thousand tons, respectively 
in the year of 2017. The estimated gross return 
from this improved variety (AHS-82 ) alone was Rs. 
11.76 crores in 2007 which increased to Rs. 43.23 
crores in 2017 with the net return of Rs. 8.50 crores 
in 2007  to Rs. 31.26 crores in 2017 in entire hot 
arid region of India. 
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izLrkouk Introduction

'kq"d ikfjfLFkfrdh ds voljksa] 'kfDr;ksa] ck/kkvksa 
,oa laHkkfor [krjksa ¼,lMCywvksVh½ ds O;kid fo'ys"k.k 
ls irk pyk gS fd blesa 'kq"d {ks=h; Qy o lCth 
ds mRiknu ds fy, izpqj m"ek] foLr`r Hkw&Hkkx] ekuo 
Je] egRoiw.kZ thu dks lesVs gq, tSo fofo/krk] U;wure 
ueh] dhV&O;kf/k dk de izdksi tSlh fof'k"V 'kfDr gSA 
blds vfrfjDr 'kq"d ikfjfLFkfrdh esa ckxokuh ifjn`'; 
esa lq/kkj djus ds volj gSa ftlls ;gka ds fuokfl;ksa dh 
lkekftd&vkfFkZd vkSj iks"k.k lqj{kk esa lexz fodkl 
fd;k tk ldrk gSA blds fy, bl {ks= esa fVdkÅ d`f"k 
mRiknu ds fy, i;kZIr izkS|ksfxfd;ka nsuk vko';d gSA

bldks n`f"Vxr j[krs gq, fnukad 01 vizSy] 1993 
dks jk"Vªh; 'kq"d {ks=h; m|kfudh vuqla/kku dsUnz 
vfLrRo esa vk;kA ckn esa bldks 27 flrEcj] 2000 
esa ØeksUur djrs gq, dsUnzh; 'kq"d ckxokuh laLFkku 
esa ifjofrZr dj fn;k x;k rFkk 01 vDVwcj] 2000 ls 
dsUnzh; ckxokuh ijh{k.k dsUnz] xks/kjk ¼iwoZ esa Hkkckvuqla] 
cSaxyw: dk {ks=h; dsanz½] dks blls tksM+ fn;k x;k FkkA 
blds ckn] 01 vxLr] 2013 ls blesa nks foHkkxksa] ;Fkk& 
Qly mRiknu foHkkx vkSj Qly lq/kkj foHkkx dh 
LFkkiUu dh x;hA

eq[; ?;s;   
yy 'kq"d ,oa v/kZ'kq"d {ks= dh ckxokuh Qlyksa esa 

fVdkÅ mRikndrk vkSj xq.koRrk o mi;ksx 
c<+kus ds fy, vk/kkjHkwr] uhfrxr vkSj O;kogkfjd 
vuqlaèkku djukA

yy 'kq"d ,oa v/kZ'kq"d {ks= dh ckxokuh Qlyksa dk 
^vkuqoaf'kd lalk/ku ,oa oSKkfud tkudkjh* dk 
Hk.MkjA

yy izkS|ksfxfd;ksa ds izHkkoksa dk vkdyu] rduhdh 
gLrkarj.k vkSj {kerk la/kkj.kA

yy 'kq"d ,oa v/kZ'kq"d {ks= dh Qy Qlyksa ls lacafèkr 
izkS|ksfxfd;ksa dh iqf"V vkSj lefUor vuqla/kkuA 

mís'; 
yy 'kq"d ,oa v/kZ'kq"d {ks= dh ckxokuh Qlyksa dh 

tSofofo/krk dh igpku] laxzg] laj{k.k] eqY;kadu 
rFkk oxhZdj.k djukA

The SWOT analysis of arid ecosystem reveals 
that it has ample strengths, such as plenty 
sunshine, vast land, human labour, biodiversity 
harbouring important genes, low humidity and 
low incidence of pests and diseases, etc. for the 
production of quality arid fruits and vegetables. 
In addition to this, the arid ecosystem also has 
opportunities to improve the horticultural 
scenario which can lead to overall development 
of socio-economic and nutritional security of 
the inhabitants. This can be achieved if adequate 
technologies are made available for sustainable 
agricultural production in this region.

In view of this, the National Research Centre 
for Arid Horticulture came into existence on 1st 
April 1993. This was later upgraded to Central 
Institute for Arid Horticulture on 27th September 
2000 and CHES, Godhra (earlier Regional Station of 
IIHR, Bengaluru) was merged with it as its Regional 
Station on 1st October, 2000. Subsequently, two 
divisions i.e. Division of Crop Production and 
Division of Crop Improvement were created in the 
Institute w.e.f. 1st August, 2013.

Mandate
yy Basic, strategic and applied research to 

enhance sustainable productivity, quality and 
utilization of horticultural crops of arid and 
semi-arid regions.

yy Repository of genetic resources and scientific 
information on horticultural crops of arid and 
semi arid region.

yy Transfer of technology, capacity building and 
impact assessment of technologies.

yy Coordinate research and validation of 
technologies on fruit crops of arid and semi-
arid regions.

Mission/objectives
yy To introduce, collect, characterize, conserve 

and evaluate the biodiversity of horticultural 
crops under arid and semi arid environment.
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yy yf{kr Qy&Qlyksa tSls& csj] vukj] vkaoyk] [ktwj] 
csy ,oa [khjkoxhZ;] Qyhnkj ,oa lksySuhfl;l dqy 
dh lfCt;ksa dh miyC/k tSo fofo/krk ds iz;ksx 
}kjk mPp xq.koRrk] mRikndrk rFkk tyok;q ds 
vuq:i tSfod vtSfod izfrnkc lfg".kq fdLesa 
fodflr djukA

yy ;Fkk LFkkfir ,oa uohu ckxokuh Qly iztudksa 
ds nzqr izo/;Zxq.ku ls lEcfU/kr rF;ksa ,oa mudh 
c<+okj rFkk Qy fodkl dh leL;kvksa dk v/;;u 
djukA

yy iks"kd rRoksa] ty ,oa e`nk dk ckxokuh Qlyksa 
dh 'kq"d tyok;q ds vuq:i o"kkZ vk/kkfjr {ks= esa 
ty lap;u o laj{k.k vkSj nqyZHk flapkbZ ty o 
iks"k.k izcU/ku dks lekfgr djrs gq, mRikndrk 
c<+kus ds fy, leqfpr mi;ksx djus dh d`f"k 
rduhfd;ksa dk fodkl dj mudk ekudhdj.k  
djukA

yy mPprki ,oa fofdj.k lalk/kuksa ds mi;ksx gsrq 
ckxokuh Qly&pØ i)fr;kssa ds ikfjfLFkfrtU; 
ifjekidksa dk v/;;u djukA

yy 'kq"d ,oa v/kZ'kq"d {ks= dh ckxokuh Qlyksa ds 
mRiknksa dh loZmiyC/krk gsrq dVkbZ mijkUr 
rduhfd;ksa dk fodkl djukA 

yy 'kq"d ifjfLFkfr;ksa esa ckxokuh Qlyksa gsrq lesfdr 
dhV ,oa O;kf/k izcU/k dh rduhfd;ksa dk fodkl 
djukA

yy izHkkoh ckxokuh fodkl ,oa fdlkuksa ds 
vkfFkZd&lkekftd mRFkku ds fy, mi;ZZqDr  
/kkj.kkvksa ij mRiUu uoksUosf"kr izkS|ksfxfd;ksa dk 
fdlkuksa ds [ksrksa rd gLrkarj.k djukA

yy izkS|ksfxfd;ksa ds izHkkoksa dk ewY;kadu ,oa bldh 
dfe;ksa dk fo'ys"k.k djukA

yy 'kq"d ,oa v/kZ 'kq"d ckxokuh ls lacaf/kr lwpukvksa 
ds dsUnz ds :i esa dk;Z djukA

yy mi;qZDr dh izkfIr ds fy, lacaf/kr jk"Vªh; ,oa 
vUrjkZ"Vªh; laLFkkvksa ls lkeUtL; LFkkfir djukA

o"kZ 2018&19 ds nkSjku mijksDr dh izfriwfrZ 
gsrq fd, x;s vuqla/kku o izlkj dk;ksZa ds mYys[kuh;  
ifj.kkeksa dks vxzkafdr Hkkx esa n’kkZ;k tk jgk gSA

yy To utilize the available biodiversity and 
improve the target fruit crops such as ber, 
pomegranate, aonla, date palm, sapota, 
custard apple, tamarind, fig, cucurbitaceous, 
leguminous and solanaceous vegetable 
crops to develop high quality and productive 
types having tolerance to biotic and abiotic 
stresses.

yy To study the factors related to rapid 
multiplication of propagules in case of 
established as well as new crops and the 
problems related to their growth and fruit 
development.

yy To standardize agrotechniques with respect 
to efficient use of soil, water and nutrients 
for increased horticultural productivity 
involving water harvesting and conservation 
techniques under rainfed conditions, efficient 
use of the scarce irrigation water and nutrient 
management.

yy To study the eco-physiological parameters 
of cropping system models for utilization of 
high temperature and radiation resources.

yy To develop post harvest technology package 
for extended use of the horticultural produce 
of arid region.

yy To develop integrated pest and disease 
management technologies for horticultural 
crops under arid environment.

yy To transfer the innovative technologies 
generated on the above aspects to farmer’s 
field for effective horticultural development 
and socio-economic upliftment of the farmers

yy To carry out the impact assessment of the 
technologies and constraint analysis.

yy To serve as a repository of information related 
to arid and semi arid horticulture.

yy To collaborate with relevant national and 
international agencies for achieving the 
above.

Keeping in view the above mandate and 
objectives, the research and extension works were 
carried out during 2018-19 and the significant 
results obtained in different projects are presented 
hereunder.
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vuqla/kku miyfC/k;ka
RESEARCH ACHIEVEMENT

vkuqoaf'kd lalk/ku 

xeZ 'kq"d okrkoj.k ds vUrxZr 'kq"d 
{ks=h; Qyksa ,oa lfCt;ksa dk ifjp;] 
laxzg.k] y{k.k fp=.k] laj{k.k vkSj 
ewY;kadu

Qy    

chdkusj esa

csj ¼ftftQl eksfjf'k,uk yEd½   

iz{ks= HkaMkj esa csj ds dqy 154 tuunzO;ksa dk 
vuqj{k.k fd;k tk jgk gSA tuunzO;ksa Qyu vkSj ikyk 
ds fo:) izfrfØ;k ¼rkfydk 1½ ds lkFk&lkFk xksyk esa 
fodkl vkSj Qyksa dh xq.koÙkk ds ekinaMksa dk ewY;kadu 
fd;k x;kA  vU; tuunzO;ksa dh rqyuk esa FkkbZ] uktqd 
vkSj lQsnk esa ikys dk izdksi lcls vf/kd ntZ fd;k 
x;kA

blds vfrfjä] vyx&vyx lzksrksa ls ,d= fd, 
x, xksyk csj dk csj o.kZd ds vuqlkj mudh o`f) 
vkSj Qyksa dh fo'ks"krkvksa ds fy, ewY;kadu fd;k x;k 
¼rkfydk 2½ vkSj ik;k x;k fd xksyk esa cM+s Qyksa dk 

Genetic Resources

Introduction, collection, characterization, 
conservation and evaluation of germplasm 
of arid and semi-arid fruit and vegetable 
crops

Fruit

At Bikaner

Ber (Ziziphus mauritiana)

A total of 154 ber germplasm are being 
maintained in field repository. The germplasm 
were evaluated for bearing and frost interaction 
(Table 1) as well as Gola germplasm for growth 
and fruit quality parameters. Maximum intensity 
of frost occurrence was noticed in Thai, Nazuk and 
Safeda Selection over other germplasm.  

Additionally, Gola ber collected from different 
sources were evaluated for their growth and  fruit 
characteristics (Table 2) as per ber descriptor and 
found that Gola have bigger fruit size (3.68 cm 
polar & 3.50 cm equatorial fruit diameter) and 
maximum in weight (30.03 g) over others. Total 

dSFkyh csj Kaithli ber xksyk lkluh Gola Sasni

fp=-1 vf/kd Qy nsus okys csj tuunzO; 
Fig.1 High bearing ber germplasm
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soluble solids content at maturity maximum was 
recorded in cv. Gola. 

vkdkj ¼3-68 lseh /kqohZ; vkSj 3-50 lseh Hkwe/;js[kh; 
Qy O;kl½ vkSj vf/kdre otu ¼30-03 xzke½ gSA xksyk 
esa ifjiDork ij dqy ?kqyu'khy Bksl inkFkZ vf/kdre 
ntZ fd;k x;kA

rkfydk 1- xeZ 'kq"d tyok;q ds rgr csj tuunzO;ksa esa ikyk lfg".kqrk vkSj Qy fxjuk  
Table 1. Frost susceptibility and bearing casulty of ber germplasm under hot arid climate

ekin.M 
Parameters

J`a[kyk Range

de  Low  e/;e  Moderate mPp High 

ikyk 
izfrfØ;k 
Frost 
reaction 

mejku] byk;ph] fVdM+h 

 
Umran, Illachi, Tikadi,

lanwjk] nunu] Fkkj yksdh] rkflaxk] iks.Mk] dkBk] 
xqM+xkao] xksyk ¼dkdjksyk½] uk:d] yM~Mw] lso 
Sandura, Dandan, Thar Loki, Tashinga, Ponda, 
Katha Gudgaon, Gola (Kakrola), Naruk,Laddu, 
Seb,

FkkbZ] uktqd] lQsnk lysD’ku  
 
Thai, Nazuk, Safeda Selection

Qyu  
 
 
 
 
 
Bearing 

iks.Mk] fefpZ;k] [kkoliqjk&4] 
xksfoanx<+] vkj&21] Xyksjh] 
uksUdh] ujek] i<+kuh] 
chlh&ih13] >>j lysD’ku 
 
 
Ponda, Mirchia, 
Khavaspura-4, Govindgarh, 
R-21,Glory, Nonki, Narma, 
Panthani, BC-P13, Jajjar 
Selection

pksapy] ns’kh vyoj] cxokM+h] lukSj] cukjlh 
dM+kdk] xqM+xkao&2] nunu] Fkkj ykSdh] VsLckrklks] 
ckoy lysD’ku] eqf.M;k eqjgsM+k] ujek] cwpdyk&3] 
tks?kiqj lysD’ku&10] foyk;rh] lqvk] tsMth&3] 
dkyk xksyk] yM~Mw] ,uvkjlh,,p&14] chlh&ih6] 
ch,l 75&2 
Chonchal, Deshi Alwar, Bagwadi, Sanaur, 
Banarsi Kadaka, Gudgaon-2, Dandan, Thar 
Loki, Tasbataso, Bawal Selection, Mundia 
Murhera, Narma, Boochkala-3, Jodhpur 
Selection-10,Villaiti, Sua. ZG-3, Kala Gola, Laddu, 
NRCAH-14, BC-P6, BS 75-2

dSFkyh] lukSj&1] 2 o 3] 
dkBkQy] i<+kuh] fVdM+h] dkBk 
jkt] yk[ku] xksyk ¼lkluh½] 
xqtjkr dysD’ku] vkj&19] 
lQsnk lysD’ku] lQsnk 
jksgkrkdh] Fkkj ekyrh 
Kaithli, Sanaur-1, 2 & 3, 
Kathaphal, Panthani, Tikadi, 
Katha Raj, Lakhan, Gola (Sasni), 
Gujrat Collection, R-19, Safeda 
Selection, Safeda Rohataki, 
Thar Malti

rkfydk 2- fofHkUu LFkkuksa ij mxk, x;s csj fdLe xksyk esa o`f) vkSj Qy xq.koRrk dk ewY;kadu
Table 2. Evaluation of ber cv. Gola planted at different sites for growth and fruit quality 

Ø-la- 
S.No.

tuunzO;@LFkku
Germplasm/Site

eqY;kafdr y{k.k Evaluated characters

ikS/k ÅapkbZ

¼eh½ Plant 
height (m)

N=d

¼eh3½ 
Canopy 
volume 

(m3)

Qy ifjf/k

¼lseh½ Fruit 
diameter (cm)

QyHkkj 
¼xzk½ 
Fruit 

weight 
(g)

cht Hkkj

¼xzk½ Seed 
weight (g)

Vh,l,l

¼0fcz½ TSS 
(OB)

/kqzoh;
Polar

Hkwe- 
Equi.

1 xksyk dktjh] tks/kiqj ¼tuunzO; 
CykWd&,l 1&1½
Gola CAZRI, Jodhpur (germplasm block 
-S1-1)

3.80 13.01 3.50 3.32 22.02 1.90 31.6

2 xksyk dktjh] tks/kiqj ¼tuunzO; 
CykWd&,l 1&21½
Gola CAZRI, Jodhpur (germplasm block 
-S1-21)

3.20 17.05 3.62 3.37 22.05 1.36 25.5

3 xksyk xqMxkao] ,eihdsoh] jkgqjh ¼,l3&5½ 
Gola Gudgaon, MPKV, Rahuri (S3-5)

3.30 18.79 3.37 3.30 22.7 1.5 27.1

4 xksyk ddjksyk] ,eihdsoh] jkgqjh ¼,l4&6½ 
Gola Kakrola,  MPKV, Rahuri –S4-6)

3.90 12.91 3.13 3.20 18.33 1.33 28.8
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Ø-la- 
S.No.

tuunzO;@LFkku
Germplasm/Site

eqY;kafdr y{k.k Evaluated characters

ikS/k ÅapkbZ

¼eh½ Plant 
height (m)

N=d

¼eh3½ 
Canopy 
volume 

(m3)

Qy ifjf/k

¼lseh½ Fruit 
diameter (cm)

QyHkkj 
¼xzk½ 
Fruit 

weight 
(g)

cht Hkkj

¼xzk½ Seed 
weight (g)

Vh,l,l

¼0fcz½ TSS 
(OB)

/kqzoh;
Polar

Hkwe- 
Equi.

5 xksyk ekr` ikS/kk] ulZjh&1  
Gola mother plant Nursery-1

3.10 18.76 3.44 3.39 22.8 1.66 27.4

6 xksyk dye] ulZjh 
Gola cuttings in nursery

2.75 18.87 3.18 3.09 17.65 1.80 29.1

7 xksyk ekr` ikS/kk] ulZjh&2 
Gola mother plant nursery-2

3.20 19.84 3.40 3.35 22.61 2.0 26.3

8 xksyk csj [kaM ¼fMXxh 1½ 
Gola ber block (Diggi No.1 )

3.20 17.96 3.68 3.50 30.03 1.78 28.1

9 xksyk ,p,;w Gola  HAU 4.50 19.02 3.38 3.33 21.5 1.50 28.7

10 yM~Mw xksyk vkbZ,vkjvkbZ

¼,l2&28½ Laddu Gola IARI (S2-28)

2.50 15.78 3.34 3.40 22.08 1.40 25.2

11 xksyk xqMxkao] ,eihdsoh] jkgqjh ¼,l3&5½ 
Gola Gudgaon MPKV (S3-5)

2.67 12.54 3.22 3.24 19.25 1.64 27.2

12 xksyk ddjksyk] ,eihdsoh] jkgqjh ¼,l4&7½ 
Gola Kakrola, (Rahuri S4-7)

4.10 13.96 2.96 2.99 15.30 1.34 29.8

13 xksyk ikWiwyj fglkj ¼,eihdsoh] ,l6&9½ 
Gola popular-Hisar , (MPKV S6-9)

3.50 12.50 2.79 2.76 13.0 1.33 28.0

14 xksyk ¼,eihdsoh] ,l6&13½ 
Gola MPKV (S6-13)

3.50 17.66 2.71 2.62 11.14 1.60 31.1

15 xksyk lkluh] miz- ¼,l9&9½ 
Gola Sasni,UP (S9-9)

3.70 12.91 2.53 2.32 8.0 1.0 24.6

16 xksyk ddjksyk] cknqjx<+ ¼,l8&17½ 
Gola Kakrola Badurgarh (S8-17)

2.00 14.00 2.99 2.95 15.2 2.0 28.5

17 xksyk vkbZ,vkjvkbZ ¼,l9&17½ 
Gola IARI (S9-17)

3.00 12.21 3.00 2.96 16.0 1.55 26.0

,lbZ,e$ SEm+ 0.51 1.60 0.39 0.35 2.23 0.35 2.07

lhMh CD (p=0.05) 1.53 4.80 NS 1.05 6.69 NS 6.21

Collection of Z. rutundifolia

The marked genotype thornless bordi bud 
material was collected and budded in nursery in 
August, 2018. Presently, four successful plants are 
in nursery and ensuing year these grafts will be 
transplanted in field for further study.

ftftQl jksV.MhQksfy;k dk laxzg.k

dkaVs jfgr cksjMh ds fpfàr tuuizdkj dfydk;u 
ikS/ks dks ,d= dj vxLr] 2018 esa ulZjh esa yxk;k 
x;kA orZeku esa] pkj lQy ikS/ks ulZjh esa gSa vkSj 
vkxkeh o"kZ esa bu xzk¶V ikS/kksa dks vkxs ds v/;;u ds 

fy, [ksr esa çR;kjksfir fd;k tk,xkA
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vukj ¼iwfudk xzsukVe½

chdkusj esa 

jktLFkku dh xeZ 'kq"d tyok;q ds varxZr vukj 
ds tuunzO; dk ewY;kadu

o"kZ 2018&19 ds nkSjku] vukj tuunzO;ksa dk 
fodkl vkSj Qy dh xq.koÙkk fo'ks"krkvksa ds fy, 
ewY;kadu fd;k x;kA o`f) fo'ks"krkvksa esa] ikS/kksa dh 
ÅapkbZ] panok çlkj] 'kk[kkvksa dh la[;k] fodkl O;ogkj 
vkSj LoHkko ij voyksdu ntZ fd, x,A mFkdy esa ikSèks 
dh ÅapkbZ ¼230 lseh½ vkSj panok QSyko ¼211 ,u&,l 
vkSj 215 lseh bZ&MCY;w½ vf/kdre ntZ fd;k x;k] 
tcfd ,,pihth&lh 4 esa ikS/ks dh ÅapkbZ ¼113 lseh½ 
vkSj panok izlkj ¼108 ,u&,l vkSj 107 lseh bZ&MCY;w½ 
U;wure ik;k x;kA ,,pihth&lh 3 esa 'kk[kkvksa dh 
la[;k ¼6-2½ vf/kdre vkSj ih &23 esa U;wure ¼1-00½ 
ls FkhA tuunzO; dks ir>M+ ds vuqlkj v/kZ i.kZikrh 
vkSj i.kZikrh fo'ks"krkvksa ds vk/kkj ij lnkcgkj fpf=r 
fd;k x;kA fofHkUu tuunzO; ¼rkfydk 3½ ds chp o`f) 
dk LoHkko cgqr NksVs ls cgqr vkstLoh ntZ fd;k x;kA

Pomegranate (Punica granatum.)

At Bikaner

Evaluation of pomegranate germplasm under hot 
arid climate of Rajasthan

During 2018-19, pomegranate germplasm 
were evaluated for growth and fruit quality 
attributes. In growth attributes, observations 
were recorded on plant height, canopy spread, 
number of stems, growth behaviour and habit. 
The maximum plant height (230 cm) and canopy 
spread (211 N-S and 215 cm E-W) was recorded 
in Uthkal, while minimum plant height (113 cm) 
and canopy spread (108 N-S and 107 cm E-W) 
was observed in AHPG-C4. Number of stems 
was ranged from maximum (6.2) in AHPG-C3 
and minimum (1.00) in P-23. Germplasm were 
characterized evergreen, semi deciduous and 
deciduous on the basis of leaf fall characteristics. 
Growth habit varies from very dwarf to 
very vigorous among different germplasm  
(Table 3).

rkfydk 3- xeZ 'kq"d tyok;q ds rgr vukj tuunzO;ksa dh o`f) fo’ks"krk,¡
Table 3. Growth attributes of pomegranate germplasm under hot arid climate

Ø-la- 
S. No.

tuunzO;
Germplasm

ikS/k ÅapkbZ ¼lseh½ 
Plant height (cm)

N=d QSyko ¼lseh½ 
Canopy spread (cm)

ruksa dh 
la[;k
No. of stems 

o`f) O;ogkj
Growth 
behaviour

o`f) LoHkko
Growth
habitiw&i E-W m&n N-S  

1 tkyksj lhMysl 
Jalore Seedless

140 137 130 2.8 lnkcgkj 
Evergreen

vkstLoh  
Vigorous

2 tks/kiqj jsM 
Jodhpur Red

166 160 167 2.4 lnkcgkj 
Evergreen

cgqr vkstLoh 
Very vigorous

3 dtkdh vukj 
Kajaki Anar

119 108 102 1.6 lnkcgkj 
Evergreen

NksVk  
Dwarf

4 x.ks’k 
Ganesh

139 142 127 1.6 lnkcgkj 
Evergreen

NksVk  
Dwarf

5 nksjlkrk ekyql 
Dorsata Malus

151 160 152 1.8 ir>M+h
Deciduous

vkstLoh 
Vigorous

6 Lkgkjuiqj 
Saharanpur

148 156 155 2.8 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

7 Tkh&137 
G-137

119 117 120 2.6 lnkcgkj 
Evergreen

NksVk  
Dwarf

8 dkcqy 
Kabul

155 150 135 3.2 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

9 jfl;u lhMfyax 
Russian  Seedling

136 148 144 2.8 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

10 cukjl laxzg.k 
Banaras collection

143 123 125 3.0 lnkcgkj 
Evergreen

vkstLoh 
Vigorous
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Ø-la- 
S. No.

tuunzO;
Germplasm

ikS/k ÅapkbZ ¼lseh½ 
Plant height (cm)

N=d QSyko ¼lseh½ 
Canopy spread (cm)

ruksa dh 
la[;k
No. of stems 

o`f) O;ogkj
Growth 
behaviour

o`f) LoHkko
Growth
habitiw&i E-W m&n N-S  

11 csflu lhMysl 
Bassin Seedless

130 160 120 4.0 ir>M+h
Deciduous

vkstLoh  
Vigorous

12 vYgk 
Alah

163 135 138 3.4 ir>M+h
Deciduous

vkstLoh 
Vigorous

13 dka/kkjh 
Kandhari

151 133 126 1.8 ir>M+h
Deciduous

vkstLoh 
Vigorous

14 csnkuk lwjh 
Bedana Suri

125 123 106 2.3 lnkcgkj 
Evergreen

NksVk 
Dwarf

15 thds&ohds 1 
GK VK-1

116 120 121 1.8 lnkcgkj 
Evergreen

NksVk 
Dwarf

16 Lihu lsdfju 
Speen Sacarin

166 151 125 3.3 ir>M+h
Deciduous

vkstLoh 
Vigorous

17 vkbZvkbZ,pvkj 12@1 
IIHR 12/1

165 171 157 3.8 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

18 eLdV 
Muskat

151 145 136 1.8 ir>M+h
Deciduous

vkstLoh 
Vigorous

19 <ksydk
Dholka

166 163 157 1.6 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

20 vkbZvkbZ,pvkj 19/10 
IIHR 19/10

126 128 118 2.0 lnkcgkj 
Evergreen

NksVk 
Dwarf

21 tkyksj jsM 
Jalore Red

164 186 176 2.4 lnkcgkj 
Evergreen

cgqr vkstLoh 
Very Vigorous

22 mRdy 
Uthkal

230 211 215 2.0 ir>M+h
Deciduous

cgqr vkstLoh 
Very Vigorous

23 dkyhflfju 
Kalisirin

182 164 172 5.2 ir>M+h
Deciduous

cgqr vkstLoh 
Very Vigorous

24 ,,pihth&lh 1 
AHPG-C1

171 152 141 3.4 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

25 [kksx 
Khog

160 118 131 2.4 v/kZ ir>M+h
Semi deciduous

v/kZ ckSuk 
Semi dwarf

26 dksbac OgkbV  
Coimb. White

152 143 135 2.0 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

27 lsg lfju  
Saih Sirin

161 142 136 2.8 ir>M+h
Deciduous

cgqr vkstLoh 
Very Vigorous

28 ,evkj 599 
MR 599

176 170 155 6.0 ir>M+h
Deciduous

cgqr vkstLoh 
Very vigorous

29 ,,pihth&lh 3 
AHPG-C3

188 180 190 6.2 ir>M+h
Deciduous

cgqr vkstLoh 
Very vigorous

30 ;jdM  
Yercaud

178 190 193 4.3 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

31 tks/kiqj laxzg.k 
Jodhpur collection

165 168 162 5.3 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf
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Ø-la- 
S. No.

tuunzO;
Germplasm

ikS/k ÅapkbZ ¼lseh½ 
Plant height (cm)

N=d QSyko ¼lseh½ 
Canopy spread (cm)

ruksa dh 
la[;k
No. of stems 

o`f) O;ogkj
Growth 
behaviour

o`f) LoHkko
Growth
habitiw&i E-W m&n N-S  

32 csnkuk fFku fLdu 
Bedana Thin Skin

140 141 150 3.7 lnkcgkj 
Evergreen

cgqr NksVk 
Very dwarf

33. ,,pihth&lh 4 
AHPG-C4

113 108 107 2.6 ir>M+h
Deciduous

NksVk  
Dwarf

34 ,,pihth&lh 4c 
AHPG-C4b

167 161 146 2.4 ir>M+h
Deciduous

vkstLoh 
Vigorous

35 ih&23 
P-23

152 170 172 1.0 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

36 ih&21 
P-21

170 153 155 2.7 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

37 , ds vukj 
A K Anar

150 118 105 3.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

38 ih&26 
P-26

160 170 180 3.0 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

39 ØhusMks Mh ,ypks 
Crenedo de Elecho

153 123 113 2.3 ir>M+h
Deciduous

vkstLoh 
Vigorous

40 dkcqy dksfguwj 
Kabul Kohinoor

148 120 103 2.3 ir>M+h
Deciduous

vkstLoh 
Vigorous

41 bZlh&62812 
EC-62812

154 159 134 2.2 Semi 
deciduous

vkstLoh 
Vigorous

42 :ch 
Ruby              

123 141 136 1.8 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

43 e`nqyk 
Mridula

136 147 136 1.8 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

44 VwtsLV bZlh 104347 
Tujetis EC 4347

173 150 148 3.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

45 flfju  
Sirin

140 133 108 2.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

46 ,,pihth &,p1 
AHPG-H1

178 145 168 2.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

47 ckslsdk fyad  
Boseka Link

173 137 143 1.3 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

48 ;jdM yksdy 
Yercaud Local

145 152 158 1.6 ir>M+h
Deciduous

vkstLoh 
Vigorous

49 VkcsLV  
Tebest 

155 158 133 5.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

50 xqys’kk jsM 
Gul-e-Shah Red

184 176 172 2.4 ir>M+h
Deciduous

vkstLoh 
Vigorous

51 Lihu nkusnkj 
Speen Danedar

186 145 137 2.2 ir>M+h
Deciduous

cgqr vkstLoh 
Very vigorous

52 ,,pihth &,p2 
AHPG-H2

148 137 132 2.6 ir>M+h
Deciduous

vkstLoh 
Vigorous
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Ø-la- 
S. No.

tuunzO;
Germplasm

ikS/k ÅapkbZ ¼lseh½ 
Plant height (cm)

N=d QSyko ¼lseh½ 
Canopy spread (cm)

ruksa dh 
la[;k
No. of stems 

o`f) O;ogkj
Growth 
behaviour

o`f) LoHkko
Growth
habitiw&i E-W m&n N-S  

53 iVuk &5 
Patna-5

135 122 113 3.3 lnkcgkj 
Evergreen

NksVk 
Dwarf

54 lqj lqDdqj 
Sur Sukker

177 157 150 2.4 ir>M+h
Deciduous

cgqr vkstLoh 
Very vigorous

55 ekYVk 
Malta

128 120 113 4.0 ir>M+h
Deciduous

NksVk 
Dwarf

56 xqY’kk jsM 
Gulsa Red

115 109 110 3.0 ir>M+h
Deciduous

v/kZ ckSuk 
Semi dwarf

57 ,,pihth&,p 3 
AHPG-H 3

172 156 148 2.8 ir>M+h
Deciduous

vkstLoh 
Vigorous

58 xqys 'kkg 
Gul-e-Shah

171 148 139 4.6 ir>M+h
Deciduous

vkstLoh 
Vigorous

59 lwjr vukj  
Surat Anar

150 148 113 4.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

60 xqys 'kkg jkst fiad 
Gul e Shah Rose 
Pink

170 127 132 3.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

61 dqjoh 
Kurvi

166 143 141 3.3 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

62 csnkuk lhMysl 
Bedana Sedana

141 135 133 5.0 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

63 ihth&lh  
PG-C 

141 115 140 3.2 lnkcgkj 
Evergreen

v/kZ ckSuk 
Semi dwarf

64 ih&13 
P-13

160 127 109 1.5 lnkcgkj 
Evergreen

vkstLoh 
Vigorous

65 vkxk  
Agah

150 112 112 3.3 ir>M+h
Deciduous

NksVk 
Dwarf

66 bZlh&12613 
EC-12613

138 110 123 2.6 ir>M+h
Deciduous

cgqr vkstLoh 
Very vigorous

67 ,,pihth&,p 4 
AHPG-H 4

138 120 114 2.7 ir>M+h
Deciduous

vkstLoh 
Vigorous

68 vfpdnkuk 
Achik Dana

120 111 115 3.0 ir>M+h
Deciduous

vkstLoh 
Vigorous

69 lq[kZ vukj  
Surkh Anar

126 110 108 4.0 ir>M+h
Deciduous

cgqr vkstLoh 
Very vigorous

CD 5 % 29.57 29.90 29.39 1.57

xeZ 'kq"d fLFkfr ds rgr Qyksa dh xq.koÙkk 
fo'ks"krkvksa ds fy, vukj tuunzO;ksa dk ewY;kadu 
¼rkfydk 4½ Hkh fd;k x;k FkkA Qyksa dh HkkSfrd vkSj 
xq.koÙkk fo'ks"krkvksa ij voyksdu ntZ fd, x,A Qyksa 
ds vkdkj] fNyds dk jax vkSj Qyksa QVus esa O;kid 
cnyko ntZ fd, x,A çfr ikS/kk vf/kdre Qy e`nqyk 

Pomegranate germplasm were also evaluated 
for fruit quality attributes under hot arid condition 
(Table 4). Observations were recorded on fruit 
physical and quality attributes.  Wide variations 
were recorded in fruit size, rind colour and 
fruit cracking incidence. Maximum number of 
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fruits per plant was obtained in Mridula (25.50) 
followed by Tujetis EC 4347 (20.0), Jodhpur coll. 
(19.3) and Jodhpur Red (18.2). Highest average 
fruit weight was recorded in Jalore Seedless 
(262.50 g) followed by G-137 (258.12 g). Rind 
colour varied from light yellowish green, light 
yellow, light red, bright red, purple, yellow red 
to yellow with red tinge. Fruits cracking varies 
among different cultivars and recorded maximum 
fruit cracking (50.98 %) in Mridula followed by 
Saharanpur (48.48 %) and no or less cracking was 
observed in some of the germplasm which are 
mostly deciduous and sour type in nature such 
as Gul e Shah, Gul e Shah Red and Gul e Shah  
Rose Pink.

¼25-50½ esa çkIr fd;k x;k] blds ckn rqtsfVl bZlh 
4347 ¼20-0½] tks/kiqj laxzg ¼19-3½ vkSj tks/kiqj jsM 
¼18-2½ dk Øe jgkA tkyksj lhMysl  esa lcls vf/kd 
vkSlr Qy otu ¼262-50 xzke½ ntZ fd;k x;k] blds 
ckn th&137 ¼258-12 xzke½ dk Øe jgkA vkoj.k jax 
gYds ihys gjs] gYds ihys] gYds yky] pedhys yky] 
cSaxuh] ihys yky ls ihys jax vkSj yky jax] vkfn fofo/k 
jaxksa esa ntZ fd;k x;kA fdLeksa ds vk/kkj ij Qyksa dk 
QVuk fHkUu jgkA e`nqyk esa vf/kdre ¼50-98 izfr'kr½ 
vkSj lgkjuiqj  esa blls de ¼48-48 izfr'kr½ Qy QVsA 
dqN tuunzO; ftudh ç—fr i.kZikrh vkSj [kês çdkj 
dh gS muesa Qyksa dk QVuk ;k rks ugha Fkk vkSj cgqr 
de Fkk] buesa xqys 'kkg] xqys 'kkg jsM vkSj xqys 'kkg 
jkst fiad izeq[k gSA

rkfydk 4- xeZ 'kq"d tyok;q ds rgr vukj tuunzO;ksa ds Qy xq.koÙkk ekin.M
Table 4. Fruit quality attributes of pomegranate germplasm under hot arid climate 

Ø-la- 
S. N.

tuunzO;
Germplasm

izfr ikS/kk Qy  
No. of fruits/

plants

vkSlr QyHkkj 
¼xzk½ Fruit 
weight (g)

Qykdkj ¼lseh½
Fruit size (cm)

vkoj.k 
jax Rind
colour1

izfr ikS/kk QVs Qy 
No. of cracked 
fruits/plants

Length Width

1 tkyksj lhMysl 
Jalore Seedless

10.3 262.50 9.04 7.42 YRT 2.5

2 tks/kiqj jsM Jodhpur Red 18.2 196.25 8.19 7.26 YRT 7.0

3 dtkdh vukj Kajaki Anar 8.5 140.37 8.18 6.25 YRT 2.0

4 x.ks’k Ganesh 10.2 180.32 8.97 7.58 YRT 3.0

5 nksjlkrk ekyql 
Dorsata Malus

3.6 120.18 6.92 5.83 R 1.0

6 Lkgkjuiqj Saharanpur 16.5 1.35.22 7.29 6.78 YRT 8.0

7 Tkh&137 G-137 10.3 258.12 8.38 7.63 YRT 2.0

8 dkcqy Kabul 5.5 110.11 6.29 5.18 R 1.0

9 jfl;u lhMfyax  
Russian  Seedling

4.3 160.23 8.29 7.11 YRT 2.0

10 cukjl laxzg.k  
Banaras collection

3.0 140.10 7.12 6.35 YG 1.0

11 csflu lhMysl  
Bassin Seedless

4.2 180.23 9.26 7.85 R 1.0

12 dka/kkjh Kandhari 3.5 60.28 5.29 4.64 BR 1.0

13 csnkuk lwjh Bedana Suri 10.2 138.20 7.20 5.17 YRT 2.0

14 thds ohds1 GKVK-1 5.3 195.25 8.29 7.62 YRT 2.0

15 Lihu lsdfju Speen Sacarin 5.5 128.16 6.29 5.32 R 2.0

16 vkbZvkbZ,pvkj 12/1 
IIHR 12/1

12.0 120.11 7.58 5.02 R 2.0
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Ø-la- 
S. N.

tuunzO;
Germplasm

izfr ikS/kk Qy  
No. of fruits/

plants

vkSlr QyHkkj 
¼xzk½ Fruit 
weight (g)

Qykdkj ¼lseh½
Fruit size (cm)

vkoj.k 
jax Rind
colour1

izfr ikS/kk QVs Qy 
No. of cracked 
fruits/plants

Length Width

17 eLdV Muskat 4.0 135.24 8.12 6.64 R 2.0

18 <ksydk Dholka 4.3 180.30 9.10 7.18 YG 1.0

19 vkbZvkbZ,pvkj 19@10 
IIHR 19/10

6.6 160.50 8.29 6.58 R 2.0

20 tkyksj jsM Jalore Red 12.0 180.25 7.87 7.25 YRT 3.0

21 mRdy Uthkal 3.5 180.38 7.97 7.26 YRT 1.5

22 dkyhflfju Kalisirin 2.0 120.23 7.82 6.02 BR 0.0

23 [kksx Khog 2.0 180.32 7.92 6.22 BR 0.0

24 dksbac OgkbV Coimb. White 2.0 120.67 7.02 5.62 YRT 0.0

25 lsg lfju Saih Sirin 6.0 160.28 7.29 6.25 YRT 2.0

26 ,evkj 599 MR 599 2.3 62.35 5.29 4.28 BR 0.0

27 ,,pihth&lh 3 AHPG-C3 2.5 123.25 6.25 4.93 BR 0.0

28 ;jdM Yercaud 8.2 80.25 7.29 5.00 LR 2.0

29 tks/kiqj laxzg.k  
Jodhpur collection

19.3 205.28 9.32 7.25 YR 4.0

30 csnkuk fFku fLdu  
Bedana Thin Skin

5.0 160.34 7.20 6.25 R 3.0

31 ih&23 P-23 2.0 110.28 7.38 5.29 YR 0.0

32 ih&21 P-21 6.4 195.25 9.35 7.26 YR 0.0

33. , ds vukj A K Anar 8.5 14237 7.58 6.23 BR 2.0

34 ih&26 P-26 4.3 150.11 6.29 6.10 R 0.0

35 ØhusMks Mh ,ypks  
Crenedo de Elecho

2.0 45.25 5.26 4.18 BR 2.0

36 bZlh&62812 EC-62812 2.0 60.20 6.29 5.18 BR 0.0

37 :ch Ruby              15.5 15035 7.29 6.15 BR 4.0

38 e`nqyk Mridula 25.5 140.23 6.28 5.12 R 13.0

39 VwtsLV bZlh 104347  
Tujetis EC 4347

20.0 210.28 8.97 8.23 BR 1.0

40 flfju Sirin 4.0 160.28 9.23 9.38 BR 0.0

41 ,,pihth&,p 1 AHPG-H1 5.0 130.87 7.34 5.10 R 2.0

42 ;jdM yksdy  
Yercaud Local

15.3 87.35 7.21 5.06 YRT 4.0

43 VkcsLV Tebest 4.0 72.26 5.38 4.52 R 2.0

44 xqys’kk jsM Gul e Shah Red 8.0 167.25 7.26 5.92 BR 0.0

45 Lihu nkusnkj  
Speen Danedar

2.0 103.11 5.25 4.18 YRT 0.0

46 ,,pihth &,p2 
AHPG-H2

2.0 75.20 7.26 5.21 R 0.0

47 iVuk &5 Patna-5 5.3 120.12 6.29 5.14 YRT 0.0
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Ø-la- 
S. N.

tuunzO;
Germplasm

izfr ikS/kk Qy  
No. of fruits/

plants

vkSlr QyHkkj 
¼xzk½ Fruit 
weight (g)

Qykdkj ¼lseh½
Fruit size (cm)

vkoj.k 
jax Rind
colour1

izfr ikS/kk QVs Qy 
No. of cracked 
fruits/plants

Length Width

48 lqj lqDdqj  Sur Sukker 2.0 85.32 7.29 5.38 BR 0.0

49 ekYVk Malta 8.3 120.25 7.10 5.11 BR 2.0

50 xqY’kk jsM Gulsa Red 3.0 130.18 6.14 5.31 BR 0.0

51 ,,pihth&,p 3 
AHPG-H 3

4.0 183.14 7.96 6.14 BR 0.0

52 xqys 'kkg Gul e Shah 4.0 160.25 7.23 5.25 BR 0.0

53 xqys 'kkg jkst fiad Gul e 
Shah Rose Pink

4.2 157.21 8.23 5.96 RR 0.0

54 dqjoh Kurvi 12.5 140.60 7.23 5.20 LR 4.0

55 csnkuk lhMysl Bedana 
Sedana

15.5 182.20 9.23 6.36 BR 2.0

56 ihth&lh PG-C 3.0 140.11 6.38 5.45 R 1.0

57 ih&13 P-13 2.0 132.25 6.30 5.20 R 1.0

58 vkxk Agah 2.0 110.23 4.96 3.26 R 0.0

CD 5 % 3.54 12.37 1.06 0.94

(
1
Note: R-Red, LR-Light red, BR-Bright red, RR-Rose red, YR-Yellow red, YG-Yellow green and YRY-Yellow with red tinge)

nkuksa dk jax gYds xqykch] lQsn xqykch] xgjk 
xqykch] yky] xgjk @jä yky vkSj xqykch jax dk 
ns[kk x;k] tcfd cht esa dksey] cgqr uje] eqyk;e] 
FkksM+s l[r] e/;e dBksj ls ysdj cgqr dBksj ¼rkfydk 
5½ rd dh fHkUurk ns[kh x;hA e`nqyk esa jl çfr'kr  
¼57 izfr'kr½ lcls vf/kd ntZ fd;k x;k] mlds 
ckn tkyksj lhMysl ¼55 izfr'kr½ esa Fkk] tcfd 
mPpre Vh,l,l lkbZ flfju ¼19-20 fczDl½ esa ik;k 
x;k] blds ckn tkyksj lhMysl ¼16-90 fczDl½ vkSj 
vkbZvkbZ,pvkj&12@1 ¼16-10 fczDl½ ntZ fd;k x;kA 
vf/kdre vEyrk rqtsfVl bZlh 4347 ¼3-60 izfr'kr½ 
esa ntZ dh xbZ] mlds ckn [kksx ¼3-51 izfr'kr½ vkSj 
MkslZVk eyql ¼3-45 izfr'kr½ dk LFkku jgkA dqN 
tuunzO;ksa esa vkd"kZd vkoj.k jax&yky @cSaxuh] nkuksa 
dk jax&fiad@CyM jsM ¼fp= 2½] cMs+ nkusa] Qy QVu 
vkSj ekbV izdksi de] Likbu vkSj ldlZ de Fksa] ftudk 
mi;ksx fofHkUu izdkj dh iztkfr fodkl tSls&lh/ks 
iz;ksx] vukjnkuk vkSj tSfod vkSj vtSfod nkc lfg".kq 
;k ewyo`ar mís'; ds fy, fd;k tk ldrk gSA

Arils colour was observed light pink, whitish 
pink, dark pink, red, dark/blood red and pink while 
mellowness of seed varied from very soft, soft, 
slightly hard, medium hard to very hard (Table 5). 
Highest juice percentage was recorded in Mridula 
(57 %) followed by Jalore Seedless (55 %) while 
highest TSS was found in Saih Sirin (19.2 °Brix) 
followed by Jalore Seedless (16.9 °Brix) and IIHR 
12/1 (16.1 °Brix). Maximum acidity was recorded 
in Tujetis EC 4347 (3.60 %), followed by Khog (3.51 
%) and Dorsata malus (3.45 %). Some germplasm 
have desirable characters like attractive rind 
colour -bright red/purple, aril colour-pink/blood 
red (Fig. 2), bold arils, low incidence of cracking 
and mite attack, low spines and suckers, which 
can be utilized for development of varieties 
for different purpose like table, anardana and 
tolerance to biotic and abiotic stresses or as  
rootstock purpose. 
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rkfydk 5- xeZ 'kq"d tyok;q ds rgr vukj tuunzO;ksa ds nkuksa ds ekin.M
Table 5. Aril attributes of pomegranate germplasm under hot arid climate

Ø-la- 
S. No.

tuunzO; 
Germplasm

nkuksa dk jax 
Aril colour

Lokn
Taste

jl 
izfr’kr

Juice (%)

chtksa dh 
eqyk;erk 

Seed mellowness

Vh,l,l 
¼0fcz½ TSS 

(°Brix)

vEyrk 
izfr’kr

Acidity (%)

1 tkyksj lhMysl  
Jalore Seedless

gYdk xqykch 
Light pink

ehBk  
Sweet

55.0 cgqr dksey  
Very soft

16.9 0.70

2 tks/kiqj jsM  
Jodhpur Red

xqykch  
Pink

ehBk  
Sweet

40.2 dBksj  
Hard

12.2 0.91

3 dtkdh vukj 
Kajaki Anar

xqykch  
Pink

 [kV~Vk  
Sour 

35.2 dBksj  
Hard

12.9 1.80

4 x.ks’k  
Ganesh

xgjk xqykch 
Dark pink

ehBk  
Sweet

52.5 dksey  
Soft

15.6 0.72

5 nksjlkrk ekyql 
Dorsata Malus

xgjk xqykch 
Dark pink

 [kV~Vk  
Sour

40.2 cgqr dBksj 
Very hard

13.7 3.45

6 Lkgkjuiqj  
Saharanpur

gYdk xqykch 
Light pink

gYdk ehBk 
Slightly sweet

36.5 cgqr dBksj 
Very hard

12.2 1.20

7 Tkh&137 
G-137

gYdk xqykch 
Light pink

ehBk  
Sweet

54.3 cgqr dksey  
Very soft

15.7 0.69

8 dkcqy  
Kabul

yky  
Red

ehBk  
Sweet

40.1 cgqr dBksj 
Very hard

12.8 0.81

9 jfl;u lhMfyax 
Russian  Seedling

lQsn  
Whitish

ehBk  
Sweet

36.7 dBksj  
Hard

11.5 0.90

10 cukjl laxzg.k 
Banaras collection

gYdk xqykch 
Light pink

ehBk  
Sweet

48.2 dksey  
Soft

12.3 1.20

11 csflu lhMysl  
Bassin Seedless

xqykch  
Pink

gYdk [kV~Vk 
Slightly sour

36.2 cgqr dBksj 
Very hard

14.7 1.08

12 dka/kkjh  
Kandhari

gYdk xqykch 
Light pink

ehBk  
Sweet

46.5 dBksj 
Hard

12.2 1.20

13 csnkuk lwjh 
Bedana Suri

pVd yky 
Bright red

ehBk  
Sweet

47.8 dksey  
Soft

12.9 1.00

14 thds ohds1  
GKVK-1

gYdk yky 
Light red

ehBk  
Sweet

43.5 dBksj  
Hard

15.2 0.90

15 Lihu lsdfju
Speen Sacarin

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

35.3 dBksj  
Hard

12.5 2.60

16 vkbZvkbZ,pvkj 12@1 
IIHR 12/1

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

42.5 dBksj  
Hard

16.1 3.40

17 eLdV  
Muskat

xqykch  
Pink

ehBk  
Sweet

46.7 e/;e dBksj 
Medium hard

14.7 0.90

18 <ksydk  
Dholka

xqykch lQsn 
Whitish pink

ehBk  
Sweet

48.7 dBksj  
Hard

15.1 0.82

19 vkbZvkbZ,pvkj 19/10 
IIHR 19/10

pVd yky 
Bright red

ehBk  
Sweet

50.3 dksey  
Soft

15.3 0.71

20 tkyksj jsM  
Jalore Red

gYdk xqykch 
Light pink

ehBk  
Sweet

44.2 e/;e dBksj 
Medium  hard

14.4 0.75

21 mRdy  
Uthkal

gYdk xqykch 
Light pink

 [kV~Vk  
Sour

40.6 dBksj  
Hard

13.4 2.50
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Ø-la- 
S. No.

tuunzO; 
Germplasm

nkuksa dk jax 
Aril colour

Lokn
Taste

jl 
izfr’kr

Juice (%)

chtksa dh 
eqyk;erk 

Seed mellowness

Vh,l,l 
¼0fcz½ TSS 

(°Brix)

vEyrk 
izfr’kr

Acidity (%)

22 dkyhflfju 
Kalisirin

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

40.0 cgqr dBksj 
Very hard

13.9 3.20

23 [kksx 
Khog

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

45.2 dBksj 
Hard

16.0 3.51

24 dksbac OgkbV  
Coimb. White

gYdk xqykch 
Light pink

gYdk ehBk 
Slightly sweet

41.7 dBksj 
Hard

12.8 0.95

25 lsg lfju Saih Sirin xqykch Pink [kV~Vk Sour 38.5 dBksj Hard 19.2 2.10

26 ,evkj 599 
MR 599

xqykch  
Pink

cgqr [kV~Vk 
Very sour

40.8 dBksj  
Hard

13.2 3.20

27 ,,pihth&lh 3 
AHPG-C3

xqykch lQsn 
Whitish pink

cgqr [kV~Vk 
Very sour

41.6 dBksj 
Hard

12.5 3.40

28 ;jdM Yercaud yky  Red ehBk Sweet 45.7 dBksj Hard 10.5 0.96

29 tks/kiqj laxzg.k 
Jodhpur collection

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

45.0 dBksj  
Hard

15.8 3.24

30 csnkuk fFku fLdu 
Bedana Thin Skin

pVd yky 
Bright red

gYdk ehBk 
Slightly sweet

38.0 dBksj 
Hard

15.3 0.80

31 ih&23 
P-23

xqykch lQsn 
Whitish pink

ehBk  
Sweet

46.2 dksey 
Soft

13.1 0.74

32 ih&21 
P-21

xqykch  
Pink

ehBk  
Sweet

44.1 cgqr dBksj 
Very hard

12.8 0.81

33. , ds vukj  
A K Anar

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

33.8 cgqr dBksj 
Very hard

16.0 2.80

34 ih&26 
P-26

xqykch lQsn 
Whitish pink

ehBk  
Sweet

47.1 cgqr dBksj 
Very hard

12.6 0.72

35 ØhusMks Mh ,ypks 
Crenedo de Elecho

xqykch lQsn 
Whitish pink

[kV~Vk  
Sour

34.8 dBksj 
Hard

15.6 3.44

36 bZlh&62812 
EC-62812

xqykch  
Pink

[kV~Vk 
Sour

39.7 dBksj 
Hard

12.8 2.30

37 :ch  
Ruby              

xgjk xqykch 
Dark pink

ehBk 
Sweet

50.2 dksey 
Soft

14.2 0.72

38 e`nqyk  
Mridula

pVd yky 
Blood red

cgqr ehBk  
Very sweet

57.0 dksey 
Soft

14.7 0.72

39 VwtsLV bZlh 104347 
Tujetis EC 4347

pVd yky 
Bright red

cgqr [kV~Vk 
Very sour

42.1 cgqr dBksj 
Very hard

12.8 3.60

40 flfju  
Sirin

xqykch  
Pink

[kV~Vk  
Sour

41.7 cgqr dBksj 
Very hard

11.2 2.70

41 ,,pihth&,p 1 
AHPG-H1

pVd yky 
Bright red

[kV~Vk  
Sour

45.6 dBksj 
Hard

13.7 2.10

42 ;jdM yksdy 
Yercaud Local

gYdk xqykch 
Light pink

gYdk [kV~Vk 
Slightly sour

48.7 dBksj 
Hard

12.5 1.80

43 VkcsLV  
Tebest 

xgjk  xqykch 
Dark red

cgqr [kV~Vk 
Very sour

37.8 cgqr dBksj 
Very hard

13.0 3.42

44 xqys’kk jsM  
Gul-e-Shah Red

xqykch  
Pink

[kV~Vk  
Sour

40.5 cgqr dBksj 
Very hard

14.7 2.60
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Ø-la- 
S. No.

tuunzO; 
Germplasm

nkuksa dk jax 
Aril colour

Lokn
Taste

jl 
izfr’kr

Juice (%)

chtksa dh 
eqyk;erk 

Seed mellowness

Vh,l,l 
¼0fcz½ TSS 

(°Brix)

vEyrk 
izfr’kr

Acidity (%)

45 Lihu nkusnkj 
Speen Danedar

xqykch  
Pink

[kV~Vk 
Sour

41.0 dBksj  
Hard

11.9 2.50

46 ,,pihth&,p2 
AHPG-H2

gYdk xqykch 
Light pink

gYdk ehBk 
Slightly sweet

42.6 dBksj  
Hard

15.7 1.20

47 iVuk&5  
Patna-5

gYdk xqykch 
Light pink

ehBk  
Sweet

46.7 dBksj  
Hard

13.5 1.00

48 lqj lqDdqj  
Sur Sukker

xgjk  xqykch 
Dark pink

cgqr [kV~Vk 
Very sour

46.9 cgqr dBksj 
Very hard

13.1 3.20

49 ekYVk  
Malta

xgjk xqykch 
Dark pink

ehBk  
Sweet

48.2 dBksj  
Hard

14.3 0.78

50 xqY’kk jsM  
Gulsa Red

xgjk yky 
Dark red

cgqr [kV~Vk 
Very sour

46.3 cgqr dBksj 
Very hard

14.5 3.10

51 ,,pihth&,p 3 
AHPG-H 3

xgjk xqykch 
Dark pink

cgqr [kV~Vk 
Very sour

44.3 cgqr dBksj 
Very hard

12.5 2.30

52 xqys 'kkg  
Gul-e-Shah

yky 
Red 

[kV~Vk 
Sour

45.5 cgqr dBksj 
Very hard

12.7 3.30

53 xqys 'kkg jkst fiad 
Gul-e-Shah Rose Pink

xqykch 
Pink

[kV~Vk 
Sour

46.7 cgqr dBksj 
Very hard

15.2 3.00

54 dqjoh  
Kurvi

gYdk xqykch 
Light pink

gYdk ehBk 
Slightly sweet

44.3 dBksj  
Hard

12.5 1.30

55 csnkuk lhMysl 
Bedana Sedana

xgjk xqykch 
Dark pink

gYdk ehBk 
Slightly sweet

46.4 dBksj  
Hard

14.3 1.50

56 ihth&lh  
PG-C 

gYdk xqykch 
Light pink

ehBk  
Sweet

45.5 dksey  
Soft

15.2 0.74

57 ih&13  
P-13

gYdk xqykch 
Light pink

ehBk  
Sweet

46.9 e/;e dBksj  
Medium hard

14.8 0.83

58 vkxk  
Agah

xqykch 
Pink

cgqr [kV~Vk 
Very sour

42.1 cgqr dBksj 
Very hard

14.7 2.29

CD 5 % 5.07 0.80 0.06

fp= 2- vukj tuunzO;ksa esa vkoj.k ,oa nkuksa ds jax esa fHkUurk
 Fig. 2. Variability in rind and aril colour of pomegranate germplasm
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xks/kjk esa

{ks=h; dsUnz] lh,pbZ,l] xks/kjk ds iz{ks= thu HkaMkj 
esa vukj ds tuunzO; lajf{kr fd, tk jgs gaSA Qyksa 
ds okuLifrd fodkl vkSj HkkSfrd&jklk;fud o.kksaZ ds 
vkèkkj ij vukj ds tuunzO;ksa dk ewY;kadu fd;k x;kA 
leh{kk/khu vof/k ds nkSjku] dsoy 14 tuuizdkjksa esa 
Qyu ns[kk x;kA vukjnkuk ykbu ^bZ^ esa ikS/ks dh 
ÅapkbZ ¼3-57 ehVj½] panok QSyko ,u,l ¼3-56 ehVj½ 
vkSj bZMCY;w ¼4-22 ehVj½ vkSj ruk ifjf/k ¼5-85 lseh½ 
vf/kdre ntZ dh xbZ] tcfd vukjnkuk fdLe xksek 
[kêk ¼x.ks'k × ukuk½ esa ikS/ks dh ÅapkbZ ¼1-60 ehVj½] 
ikS/k QSyko ¼1-43 eh vkSj 1-65 eh½ vkSj ruk ?ksjk  
¼3-06 lseh½ U;wure ntZ dh xbZA gkykafd] xSj&vukjnkuk 
tuuizdkjksa esa] ;jdM dks lcls vkstLoh ik;k x;k] 
tcfd [kksx lcls detksj ik;k x;kA vukj ds Qyu 
okys ikS/kksa esa] lcls vf/kd mit xksek [kêk ¼23-66½ esa 
vkSj fla/kqjh ¼19-85½ vkSj ,l &1 ¼16-85½ dk Øe blds 
ckn dk jgkA

HkkSfrd&jklk;fud xq.kksa dk banzkt 14 tuuizdkjksa 
esa fd;k x;k] ftuesa vf/kdre Qyksa dk otu  
,l&1 ¼210-66 xzke½ esa vkSj mlds ckn eLdV ¼193-55 
xzke½ vkSj T;ksfr ¼188-40 xzke½ ntZ fd;k x;k] tcfd 
vukjnkuk ykbu ^bZ^ esa U;wure Qy otu ¼86-71 xzke½ 
ntZ fd;k x;k vkSj mlds ckn ^th^ ¼108-33 xzke½ dk 
Øe jgkA gkykafd] vukjnkuk çdkjksa esa] xksek [kêk us 
mPpre Qy otu ¼146-16 xzke½ vkSj Qyksa dk vkdkj 
¼6-35 × 6-67 lseh½ ntZ fd;k] blds ckn ykbu ^,Q^ 
¼163-99 xzke] 6-25 × 6-58 lseh½ esa jgkA ;)fi] eLdV 
vkSj ,l&1 esa Øe'k% Qyksa dh yackbZ ¼7-43 lseh½ vkSj 
pkSM+kbZ ¼7-45 lseh½ vf/kdre ntZ dh xbZA blh çdkj] 
,l&1 ¼3-15 fdyks½ ds ckn eLdV ¼3-59 fdxzk½ esa  izfr 
ikS/kk vf/kdre Qy mit ntZ dh x;hA lcls T;knk 
jl çfr'kr x.ks'k ¼76-74 izfr'kr½ esa vkSj mlds ckn 
eLdV ¼73-78 izfr'kr½ vkSj :ch ¼73-53 izfr'kr½ esa ntZ 
fd;k x;k] tcfd U;wure jl çfr'kr vukjnkuk ykbu 
^bZ^ esa ¼40-17 izfr'kr½ ^th^ ¼43-74 izfr'kr½ ns[kk x;kA 
lcls T;knk Vh,l,l ¼15-730 fcz-½ x.ks'k us ntZ fd;k] 
mlds ckn flanwjh esa ¼14-550 fcz-½ jgk] tcfd xksek [kêk 
esa vf/kdre vEyrk ¼3-12 izfr'kr½ ntZ dh xbZA

egkjk"Vª ds iq.ks vkSj xqtjkr ds Hkkouxj ds fofHkUu 
LFkkuksa ij vukj ds ckxksa dk losZ{k.k Hkh fd;k x;kA 
Qyksa dks /kwi ls cpkus ds fy, iq.ks ds vf/kdka'k ckxksa 
esa Qyksa dks <ddj j[kuk lkekU; pyu FkkA ;)fi] 
vukj foYV dh fNViqV ?kVuk vukj fdLe Hkxok esa 

At Godhra

In field gene repository of regional station, 
CHES, Godhra pomegranate germplasm are 
being conserved. Pomegranate germplasm were 
evaluated on the basis of vegetative growth and 
physico-chemical characters of fruits. During the 
reporting period, fruiting was observed in only 
14 pomegranate genotypes. The maximum plant 
height (3.57 m), canopy spread in N-S (3.56 m) 
and E-W (4.22 m) directions and stem girth (5.85 
cm) were recorded in anardana line ‘E’ while the 
minimum plant height (1.60 m), plant spread (1.43 
m & 1.65 m) and stem girth (3.06 cm) was recorded 
in anardana cv. Goma Khatta (Ganesh × Nana). 
However, among non-anardana genotypes, 
Yercaud was found most vigorous while Khog 
was found least vigorous. Among the fruited 
pomegranate germplasm, Goma Khatta (23.66) 
recorded highest average number of fruits/plant 
followed by Sindhuri (19.85) and S-1 (16.85). 

Physico-chemical characters were recorded 
in 14 genotypes, out of which the maximum fruit 
weight was recorded in S-1 (210.66 g) followed by 
Muscat (193.55 g) and Jyoti (188.40 g) while the 
minimum fruit weight was recorded in anardana 
line ‘E’ (86.71 g) followed by ‘G’ (108.33 g). However, 
amongst anardana types, Goma Khatta recorded 
highest fruit weight (146.16 g) and fruit size (6.35 
× 6.67 cm) followed by line ‘F’ (163.99 g, 6.25 × 6.58 
cm). However, the maximum fruit length (7.43 cm) 
and width (7.45 cm) recorded in Muscat and S-1, 
respectively. Similarly, the maximum fruit yield/
plant was recorded in Muscat (3.59 kg) followed 
by S-1 (3.15 kg). The highest juice percentage was 
recorded in Ganesh (76.74 %) followed by Muscat 
(73.78 %) and Ruby (73.53 %) while the minimum 
juice percentage (40.17 %) was observed in 
anardana line ‘E’ followed by ‘G’(43.74 %). Ganesh 
recorded the highest TSS (15.730Brix) followed by 
Sinduri (14.550Brix) while Goma Khatta recorded 
the maximum acidity (3.12 %).

Pomegranate orchards were also surveyed 
at different places in Pune, Maharashtra and 
Bhavnagar, Gujarat. Fruit bagging was common 
in most of the pomegranate orchards in Pune to 
protect fruits from sun burning. However, sporadic 
occurrence of pomegranate wilt was observed in 
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ns[kh xbZA Hkkouxj esa] vukj esa var%lL; Qly ds :i 
esa uhacw eq[; :i ls mxk;k tkrk gSA

[ktwj ¼QksfuDl MsDVyhQsjk½

laxzg ,oa vuqj{k.k

fons'kh fdLeksa lfgr [ktwj dh iSalB fdLeksa@
tuuizdkjksaa dk laj{k.k vkSj j[k&j[kko fd;k x;k gSA 
QhfuDl flYosLVªh ds cht >kykokM+ {ks= ls ,d= fd, 
x, Fks vkSj ewY;kadu ds fy, iz{ks= esa yxk, x,A ,d 
uj tuuizdkj ds uoLQqVu dks Mhvkj,l ls ,d= dj 
ewY;kadu ds fy, iz{ks= esa yxk;k x;kA

tuunzO; ewY;kadu

vf/kdre ikS/k ÅapkbZ ¼7-10 eh½ vkSj çlkj ¼7-30 
eh ,u&,l × 7-40 eh bZ&MCY;w½ gykoh fdLe esa ns[kk 
x;kA blds ckn eLdV ¼5-20 eh½] lfc;k ¼5-10 eh½] 
chdkusj yksdy vkSj n;kjh ¼4-20 eh½ dk Øe jgkA 
Qjojh ds igys lIrkg ls LiSFk dk mn~Hko 'kq: gqvk 
Fkk vkSj ekpZ ds e/; esa iwjk gqvkA tyok;q ifjfLFkfr;ksa 
esa ifjorZu ds dkj.k uj vkSj eknk ikS/kksa esa LiSFk QSyus 
vkSj [kqyus esa nsjh ns[kh xbZA 2018 ds nkSjku 64 
teZIykTe esa ls 30 thuksVkbi esa Qwy@Qyu gqvk FkkA 
/kekl] lw;Z vkSj ukxy fdLeksa esa iq"iu@Qyu vkSj Qy 
ifjiDork vxsrh ntZ dh xbZA fons'kh fdLe floh vkSj 
vger esa iq"iu vkSj Qyu 'kq: gqvkA gkykafd] nksuksa 
fdLeksa esa Qy de FkkA vger ds Qy gjs&ihys vkSj 
vkdkj esa e/;e FksA lhoh esa yM+ksa dh yackbZ ¼50& 60 
lseh½ vf/kd Fkh ftlesa izfr yM+ 10&13 Qy yxs FksA 
Qyksa dk jax ihyk vkSj Lokn esa ehBk FkkA

,d chtkadqj dks bl o"kZ ds nkSjku mUur çdkj 
¼lhvkbZ,,p@Mhih@,l&2½ ds :i esa fpfàr fd;k 
x;k FkkA Qy tqykbZ ds e/; esa ifjiDo gq, vkSj Lokn 
esa ehBs FksA çfr yM+ Qyksa dh la[;k 18&20 Fkh ftudk 
izfr Qy vkSlr Hkkj 37 fdxzk@isM+ dh mit ds lkFk 
10 xzk- FkkA 

nsj ls ifjiDo] o"kkZ lfg".kq vkSj yky jax ds ,d 
tuuizdkj ¼lhvkbZ,,p@Mhih@,l&01½ esa Mksdk Qy 
flracj] 2018 esa rksMs+ x, FksA Qy dk vkSlr otu  
9-8 xzke] izfr yM+ Qyksa dh la[;k 27&29 vkSj iSnkokj 
62 fdxzk@isM+ FkhA Qy ckfj'k ls çHkkfor ugha gq, vkSj 
rktk [kkus rFkk çlaLdj.k ds fy, mi;ksx fd, tkus 
okys FksA

vkbZlh,vkjMh,] t‚MZu ls yk, x, rhu tuunzO;ksa 

pomegranate cv. Bhagwa. In Bhavnagar, acid lime 
is predominantly grown in which pomegranate is 
also taken as filler crop.

Date palm (Phoenix dectylifera)

Collection and conservation

Conservation and maintenance of sixty four 
date palm varieties/ genotypes including exotics 
was carried out during the period.  Seeds of 
Phoenix sylvestris was collected from Jhalawar 
area and seedlings planted in field for evaluation. 
The offshoots of a male genotype was collected 
from DRS and planted for evaluation. 

Evaluation of germplasm

The maximum plant height (7.10m) and 
spread (7.30m N-S  x 7.40m E-W) was observed 
in cv. Halawy followed by Muscat (5.20m), Sabiah 
(5.10m), Bikaner Local and Dayari (4.20m). The 
spathe emergence was started from first week 
of February and completed in middle of March.  
Delay in emergence of spathe & opening was 
observed in male plants and female palms due 
to change in climatic conditions. The flowering/
fruiting were observed in 30 genotypes out of 64 
germplasm during 2018. Early flowering /fruiting 
and fruit maturity was recorded in cvs. Dhamas, 
Surya and Nagal. Exotic cultivars Siwi and Ahmat 
started flowering /fruiting. However, fruiting was 
low in both cultivars. The berry of Ahmat was 
greenish yellow and medium in size. The length 
of strand in cv. Siwi was long (50- 60cm) and 10-
13 berry/strand.  The berry colour was yellow and 
sweet in taste.

One seedling plant was marked elite type 
(CIAH/DP/S-2) during the year. The fruits were 
matured in mid July and sweet in taste. The 
number of berry per strand was 18-20; average 
berry weight 10g with 37 kg/tree yield.

The doka fruits in late maturing, rain tolerant 
and red colour genotype (CIAH/DP/S-01) was 
harvested in September, 2018. The average fruit 
weight was 9.8 g, number of berry /strand 27-29 
and fruit yield was 62 kg/tree. The fruits were not 
affected by rains and used for fresh consumption 
and processing.

There was no variation in vegetative growth 
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esa ikS/kksa dh okuLifrd o`f) esa dksbZ fHkUurk ugha Fkh] 
,e,p,u@ch tuunzO; esa dqN ikS/kksa esa LçSFk mn~Hko@
Qwy ns[ks x, vkSj Qyu ¼1&2 xqPNk@ikS/ks½ dks ns[kk 
x;k] tcfd vU; nks tuunzO;ksa esa bl o"kZ ds nkSjku 
Qyu ugha ntZ fd;k x;kA ,e,p,u@ch tuunzO;ksa esa 
Qyksa dk otu 20&23 xzke FkkA

xqPNk dh vf/kdre yackbZ lhoh ¼104 lseh½ esa 
ns[kh xbZA blds ckn chdkusj yksdy ¼95 lseh½] lw;kZ 
¼90 lseh½ vkSj [knjkoh ¼88 lseh½ dk Øe jgkA fofHkUu 
tuunzO;ksa ds ikS/kksa esa xqPNksa dh la[;k 2 ls ysdj 12 
rd vkSj Qyksa dh iSnkokj esa 2-0 ls 60-0 fdyksxzke rd 
ntZ dh xbZA blh çdkj] izfr ikS/kk Qy yM+ksa dh la[;k 
7 ls 27 rd dk varj ik;k x;kA 'kkejku] fpi pki] 
gykoh] czse vkSj chdkusj yksdy izfr ikS/kk xqPNksa dh 
la[;k ¼8&12½ vf/kdre ntZ dh x;hA tkfgnh fdLe 
esa Qyksa dh vf/kdre la[;k ¼27 çfr yM+½ ntZ dh xbZ 
FkhA blds ckn [kquhth ¼24½] fpi pki] chdkusj yksdy 
¼20½ esa FkhA Qyksa dh la[;k U;wure vger fdLe ¼7½ 
esa jghA cM+s vkdkj ds Qy vkSj QykHkkj ¼18-0 xzke½ 
[kykl fdLe esa ik;k x;kA blds ckn lhoh ¼10-5xzk½ 
dk Øe FkkA QykHkkj U;wure lsnkeh ¼3-70 xzke½ esa 
FkkA vf/kdre fdLeksa esa Qyksa dh ifjiDork ¼Mksdk 
Lrj½ tqykbZ ds nwljs lIrkg esa ntZ dh xbZA gkyk¡fd] 
esntwy] lfc;k vkSj n;kjh fdLe esa Qyksa dh rqM+kbZ 
tqykbZ ds var vkSj vxLr ds igys lIrkg esa dh xbZA 
Mksdk Lrj ij vf/kdre Qyksit ¼fdxzk@isM+½ Øe'k% 
fpi pki ¼60 fdxzk½] gykoh ¼54 fdxzk½] tkfgnh ¼50 
fdxzk½] [kquhth] fcze vkSj chdkusj LFkkuh; ¼45-5 fdxzk½ 
esa ns[kh xbZA fofHkUu tuunzO;ksa ds chp Mksdk Qyksa 
dqy ?kqyu'khy Bksl inkFkZ ¼Vh,ll½ 24-80 ls ysdj  
48-500 fczDl rd ik;k x;kA bl o"kZ tqykbZ esa Qy 
rqM+kbZ ds le; ckfj'k ds dkj.k Qy [kjkc gks x, vkSj 
vf/kd vknZzrk ds dkj.k Qy lM+ x,A fiNys o"kZ dh 
rqyuk esa bl vof/k ds nkSjku 2&3 fnuksa dh /kwy Hkjh 
vka/kh vkSj ueh ds dkj.k Qyksa dh o`f) vkSj vkdkj 
lkekU; :i ls NksVk FkkA fdlh Hkh tuuizdkj esa fiaM 
¼rej½ voLFkk ugha gqbZ FkhA

iztkfrxr ewY;kadu

gykoh] [kykl] tkfgnh] esntwy vkSj [knjkoh 
fdLeksa esa Qyksa dh o`f)] Qwy@Qyu] mit vkSj 
xq.koÙkk ds izn'kZu dk voyksdu fd;k x;kA tkfgnh] 
[knjkoh vkSj esntwy dh rqyuk esa gykoh vkSj [kykl 
esa o`f) csgrj FkhA [knjkoh esa ikS/kksa o`f) uhps dh vksj 
>qdrh gqbZ FkhA lHkh fdLeksa ds ikS/kksa esa iq"iu vkSj Qyu 

of plants in three germplasm introduced 
from ICARDA, Jordan, The spathe emergence/ 
flowering were observed in MHN/B germplasm 
in  few plants and fruiting (1-2 bunch/plant) was 
observed while fruiting was not observed in other 
two germplasm during the year. The fruit weight 
was 20-23g in MHN/B germplasm. 

The maximum length of bunch was observed 
in cvs. Sewi (104cm) followed by Bikaner Local 
(95cm ), Surya (90cm) and Khadrawy (88 cm). The 
number of bunches varied from 2-12 per plant and 
fruits yield varied from 2.0 to 60.0 kg/plant among 
the germplasm. Similarly, number of berries/
strand varied from 7 to 27. The maximum number 
of bunches/ plant were observed in Shamran, Chip 
chap, Halawy, Braim, and Bikaner Local (8-12).  The 
maximum number of berries (27 per strand) was 
recorded in cv. Zahidi followed by Khuneizi (24), 
Chip chap, Bikaner Local (20) while minimum 
was in Ahmat variety (7). The bigger size berry 
and weight (18.0 g) was observed in cv. Khalas 
followed by   Sewi (10.5g) and minimum fruit 
weight (3.70g) was in Seddami. The maturity of 
fruits (doka stage) recorded in maximum cultivars 
in the second week of July. However, cvs. Medjool, 
Sabiah and Dayari were harvested late at the end 
of July and in first week of August.  Maximum 
fruit yield at doka stage was observed in cvs.  
Chip chap (60 kg/tree), Halawy (54kg) and Zahidi 
(50kg), Khuneizi, Braim and Bikaner local (45.5kg). 
Total soluble solids (TSS) of doka fruits varied from 
24.80 to 48.500 brix among germplasm. During 
the year berries were damaged due to rains at the 
time of harvesting in July and fruits spoiled due 
to high humidity. Fruit size was in general small in 
comparision to previous year due to 2-3 days dust 
storm and moisture stress during fruit growth 
period.  The pind (tamar) stage was not occurred 
in any genotypes.

Varietal evaluation

The performance of cvs. Halawy, Khalas, 
Zahidi, Medjool and Khadrawy were observed 
for growth, flowering /fruiting, yield and 
quality of fruits. The growth performance was 
vigorous in Halawy and Khalas as compared to 
Zahidi, Khadrawy and  Medjool. Plant growth in 
Khadrawy was drooping type. Flowering/fruiting 
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ns[kk x;kA varjklL; ds :i esa] jch ekSle esa ljlksa 
vkSj [kjhQ esa fry dks isM+ksa ds varj LFkkuksa ds chp 
cks;k x;k FkkA izfr ikS/kk vf/kdre Qy mit [kykl  
¼50-0 fdxzk+½ vkSj tkfgnh ¼46 fdxzk½] blds ckn esMtwy 
¼40 fdxzk½] gykoh ¼38-0 fdxzk½] vkSj [knjkoh ¼35 
fdxzk½ esa ntZ dh x;hA QyHkkj ¼6&18 xzke½] Qy@
yM+ dh la[;k 13&26 vkSj Vh,l,l ¼36-0 ls 43-50 
fczDl½ esa fofHkUu fdLeksa ds vk/kkj ij varj ns[kk x;kA

Ård laof/kZr ikS/kksa dk ewY;kadu

cjgh vkSj dslh,l &143 ds Ård laof/kZr ikSèkksa 
dk ewY;kadu fd;k vkSj cjgh esa csgrj o`f)] Qwy 
vkSj Qyu ntZ fd;k x;kA nksuksa fdLeksa esa LiSFk dk 
mn~Hko@Qyu ns[kk x;kA dslh,l&143 dh rqyuk esa 
izfr ikS/kk xqPNksa dh vkSlr la[;k ¼7½ vf/kd FkhA 
QyHkkj cjgh esa 6-5 xzke vkSj dslh,l &143 esa 6-0 
xzke FkkA Qyksa dh iSnkokj 35 fdxzk@o`{k FkhA tqykbZ 
eghus ds vafre lIrkg esa Mksdk Lrj esa ifjiDork ntZ 
dh x;hA gkykafd] Qyksa ds fodkl dh vof/k esa Qyksa 
dk vkdkj 2&3 fnuksa dh /kwy Hkjh vka/kh vkSj ueh ds 
ncko dh fLFkfr ls çHkkfor FkkA

laxzghr vkSj rktk ijkx dk Qyu ij çHkko 

fofHkUu rkiØe ifjfLFkfr;ksa esa ijkxd.kksa ds 
Hk.Mj.k ds çHkko dk [ktwj dh gykoh fdLe esa Qyu 
ij vkdyu fd;k x;kA ifj.kkeksa ls irk pyk fd 
jsfÝtjsVj dh ifjfLFkfr;ksa esa laxzghr ijkx ds mi;ksx 
ls Qy yxus esa 70 izfr'kr rd lQyrk ik;h tk 
ldrh gSA dejs ds rkieku ij laxzghr ijkx ds rgr 
Qyksa dk cuuk lcls de ¼53 izfr'kr½ FkkA rktk ijkx 
ds }kjk 89 çfr'kr rd Qyksa ds cuus dks ntZ fd;k 
x;kA ijkx d.kksa dks jsfQztjsMj esa 4&50 lsa- ds mfpr 
rkieku ij HkaMkj.k dj vkSj vxys ekSle esa ijkx.k ds 
fy, mi;ksx yk;k tk ldrk gSA

vkaoyk ¼,acfydk vkWfQflukfyl tjsaVa½

xks/kjk esa

o"kZ 2018&19 ds nkSjku vkaoyk fdLesa ;Fkk] pdS;k] 
cukjlh] Ýkafll] —".kk] dapu] ,u, &6] ,u, &10] 
vkuan &1] vkuan &2] ,u, &7] xksek ,s'o;kZ] ch,lvkj 
&1] y{eh &52 vkSj ch,lvkj &2 Qyksa dh mit] 
xq.kkRed vkSj ek=kRed ekin.Mksa ds fy, v/;;u 
dh xbZA [ksr dh fLFkfr ds rgr LFkkfir tuuizdkj] 
lh,pbZ,l,&1 ls lh,pbZ,l, &11 rd dk muds 

was observed in the plants of all varieties. As 
intercrop, sesame in kharif and mustard in rabi 
season was sown between inter spaces of trees 
for proper utilization of land. The maximum fruit 
yield/tree was observed in cv. Khalas (50.0kg/
tree) and Zahidi (46kg), followed by Medjool 
(40kg),  Halawy (38.0kg), and Khadrawy (35kg). 
The fruit weight (6-18g), number of berry /strand 
13-26  and TSS ( 36.0 to 43.50 Brix) varied among  
varieties.

Evaluation of tissue culture plants 

Tissue culture plants of cv. Barhee and 
KCS-143 evaluated and showed better growth, 
flowering and fruiting in Barhee cultivar. The 
spathe emergence/ fruiting was observed in both 
cultivars. Average number of bunch plant was 
more (7) than KCS-143. The berry weight was 6.5g 
in Barhee and 6.0 g in KCS plant. Fruit yield was 
35kg/tree.  The doka stage of maturity was noted 
in the last week of July month. However, the size 
of berry was affected by 2-3 days dust storm and 
moisture stress condition during fruit growth 
period.

Effect of stored and fresh pollens on fruiting 

The  effect of pollen stored under different 
temperature conditions was carried out with the 
objective   to find out effect on fruiting in date 
palm cv. Halawy. The results showed that pollen 
stored under refrigerator conditions can be used 
for pollination with fruit set 70%. The fruit set 
was lowest (53%) under pollen stored at room 
temperature.  Under fresh pollen, 89 per cent 
fruit set was observed. The pollen grains can be 
stored under proper storage 4-50 C and used for 
pollination in  next season.

Aonla (Emblica officinalis Gaertn)

At Godhra

Aonla varieties viz., Chakaiya, Banarsi, 
Francis, Krishna, Kanchan, NA-6, NA-10, Anand-1, 
Anand-2, NA-7, Goma Aishwarya, BSR-1, Laxmi-52 
and BSR-2 were studied for their yield, qualitative 
and quantitative characters of fruits during the 
year 2018-19. Genotypes established under field 
condition, CHESA-1 to CHESA-11 were studied for 
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fodkl] iq"iu vkSj lw[ks {ks=ksa esa Qyu dks tkapus ds 
fy, v/;;u fd;k x;kA

o`f) fp=k.k

if'peh Hkkjr ds o"kkZ vk/kkfjr ifjfLFkfr;ksa esa 
fofHkUu fdLeksa esa] lh/ks c<+okj LoHkko cukjlh] —".kk] 
pdS;k esa] yEcor~ o`f) vkuan &1 vkSj vkUun &2 esa] 
yacor~ QSyko ,u, &7 esa] yVdrk gqvk QSyko Ýkafll 
esa rFkk dapu vkSj ch,lvkj &1 esa v/kZ QSyko fy, gq, 
ntZ fd;k x;kA Ýkafll] ,u,&7] ch,lvkj &1 vkSj 
,u, &10 esa i.kZo`f"V ?kuh Fkh] tcfd cukjlh] pdS;k] 
—".kk] dapu] vkuan &1] ch,lvkj&2 vkSj vkuan &2 esa 
i.kZo`f"V ?kuh ugha FkhA cukjlh] —".kk] Ýkafll] pdS;k] 
vkuan &1 vkSj vkuan&2 esa fdLeksa rus dk jax Hkwjk Fkk 
vkSj dapu] xksek ,s'o;kZ] ,u, &7 vkSj ,u,&10- esa 
lQsn&HkwjkA cukjlh vkSj —".kk esa iq"iu jax xgjk 
xqykch] Ýkafll esa ihyk& gjk] pdS;k vkSj dapu esa 
xqykch&gjk] ,u, &7] ,u, &10 vkSj vkuan &1 esa gjs 
ls gYdk xqykch] tcfd vkuan &2 esa iq"iiu jax gYds 
gjs ls gYds xqykch ns[kk x;kA xksek ,s'o;kZ esa gYds 
xqykch jax dk iq"iØe ns[kk x;kA

xq.kkRed y{k.k

fdLeksa ds e/; Qyksa ds vkdkj esa fHkUurk ns[kh 
xbZA ;g cukjlh vkSj —".kk esa f=dks.kh; Fkk] Ýkafll] 
,u,&7] xksek ,s'o;kZ] pdS;k] dapu vkSj ,u,&10 
esa likV xksy] vkSj vkuan &1 ch,lvkj&1 vkSj 
ch,lvkj&2 vkSj vkuan&2 esa likV vaMkdkj FkkA 
cukjlh vkSj dapu Qyksa dk jax gjk&lQsn Fkk] —".kk] 
Ýkafll vkSj pdS;k esa gYdk gjk] ,u, &7] ,u,&10 
esa vkSj vkuan &2 gjk&ihyk vkSj ihyk gjk] vkuan&2 
esa ns[kk x;kA 

,u,&7 esa lcls vf/kd ¼51-25 izfr'kr½ Qy 
cus] mlds ckn xksek ,s'o;kZ ¼49-30 izfr'kr½ ¼fp= 3½]  
—".kk ¼45-24 izfr'kr½] ,u,&10 ¼42-60 izfr'kr½ vkSj 
dapu ¼34-17 izfr'kr½ vkSj ;g cukjlh ¼21-34 izfr'kr½ 
vkSj mlds ckn pdS;k esa ¼30-70 izfr'kr½ lcls de 
FkkA cukjlh] ,u,&7] xksek ,s'o;kZ] ch,lvkj&1] 
ch,lvkj&2 vkSj ,u,&10 Qyksa ds cuus dk le; 
Qjojh ds nwljs i[kokMs+ esa Fkk] —".k] Ýkafll] ,u,&6] 
pdS;k] dapu esa Qjojh ds izFke i[kokM+s esa vkSj 
vkuan&1 vkSj vkuan&2 esa Qy cuus dk le; ekpZ ds 
nwljs i[kokMs+ ds nkSjku ns[kk x;kA Qyksa dh ifjiDork 
dk le; cukjlh] Ýkafll] ,u,&10 esa vDVwcj ds 
vafre lIrkg esa Fkk] tcfd —".kk] pdS;k] dapu] vkuan 

their growth, flowering and fruiting under dryland 
conditions. 

Growth characters 

Among the varieties, tree growth was 
observed upright spreading in Banarasi, Krishna, 
Chakaiya; tall upright in Anand-1 and Aanad-2; 
tall spreading in NA-7, drooping in Francis and 
tall semi-spreading in Kanchan and BSR-1 under 
rainfed conditions of western India. The foliage in 
Francis, NA-7, BSR-1 and NA-10 had dense foliage 
whereas in Banarasi, Chakaiya, Krishna, Kanchan, 
Anand-1, BSR-2 and Anand-2 had sparse foliage. 
The tree trunk colour of varieties were grey in 
Banarasi, Krishna, Francis, Chakaiya, Anand-1 
and Anand-2 and whitish grey in Kanchan, Goma 
Aishwarya, NA-7 and NA-10. The inflorescence 
colour was deep pink in Banarasi and Krishna; 
yellowish green in Francis; pinkish green in 
Chakaiya and Kanchan; green to light pink in NA-
7, NA-10 and Anand-1 while light green to pinkish 
colour of inflorescence was observed in Anand-2. 
Inflorescence was also observed light pinkish 
colour in Goma Aishwarya.

Qualitative characters

Variation in fruit shape was observed among 
the varieties. It was observed triangular in 
Banarasi and Krishna; flattened round in Francis, 
NA-7, Goma Aishwarya, Chakaiya, Kanchan and 
NA-10, and flattened oval in Anand-1  BSR-1 and 
BSR-2 and Anand-2. Fruit colour of Banarasi and 
Kanchan was whitish green; light green in Krishna, 
Francis and Chakaiya; yellowish green in NA-7, NA-
10 and Anand-2 and greenish yellow in Anand-2. 

The highest fruit set was recorded in the 
NA-7 (51.25%) followed by Goma Aishwarya 
(49.30%) (Fig. 3), Krishna (45.24%), NA-10 (42.60%) 
and Kanchan (34.17%) and it was the lowest in 
Banarasi (21.34%) followed by Chakaiya (30.70%). 
The time of fruit set was  noticed during the 
1st fortnight of March in Krishna, Francis, NA-6, 
Chakaiya, Kanchan and 2nd fortnight of February 
in Banarasi, NA-7,Goma Aishwarya, BSR-1, BSR-2 
and NA-10 whereas it was recorded 2nd fortnight 
of March in Anand-1 and Anand-2. The time of 
fruit maturity was observed during last week of 
October in Banarasi, Francis, NA-10 and the same 
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&1] ch,l &1] ch,lvkj &2 vkSj vkuan&2 esa uoacj 
ds vkf[kjh lIrkg esa Qyksa dh ifjiDork ntZ dh xbZA

ek=kkRed y{k.k

Qyksa dk otu 28-74 ls ysdj 33-00 xzk- rd Fkk] 
tks fd cukjlh ¼38-50 xzke½ vkSj mlds ckn ,u,&7 
¼31-97 xzke½ esa vf/kdre Fkk vkSj ch,lvkj&1 ¼14-
17xzk-½ vkSj dapu ¼25-80 xzk½ esa QyHkkj U;wure ekik 
x;kA fofHkUu fdLeksa esa] Qyksa dh pkSM+kbZ 3-41 ls ysdj 
4-38 lseh vkSj vf/kdre pkSM+kbZ cukjlh ¼4-38 lseh½ 
vkSj mlds ckn ,u, &7 vkSj pdS;k ¼4-15 lseh½ 
ns[kh xbZ] tcfd ;g ch,lvkj ¼1-91 lseh½ esa U;wure 
FkhA Qy çfr/kkj.k dk çfr'kr,u, &7 esa vf/kdre  
¼27-20 izfr'kr½ ntZ fd;k x;k] blds ckn —".kk  
¼23-54 izfr'kr½ esa vkSj U;wure Qy çfr/kkj.k cukjlh 
¼19-00 izfr'kr½ esa ntZ fd;k x;kA

was observed during last week of November in 
Krishna, Chakaiya, Kanchan, Anand-1, BS-1, BSR-2 
and Anand-2.  

Quantitative characters

The fruit weight ranged between 28.74-
33.00g, being maximum in Banarasi (38.50 g) 
followed by NA-7 (31.97 g) and it was measured the 
minimum in BSR-1(14.17g) and Kanchan (25.80 g). 
Among the varieties, fruit breadth varied between 
3.41-4.38cm and the maximum breadth was 
observed in Banarasi (4.38cm) followed by NA-7 
and Chakaiya (4.15 cm), while it was minimum in 
BSR (1.91cm). The percentage of fruit retention 
(27.20%) was recorded the maximum in NA-7 
followed by Krishna (23.54%) and the minimum 
fruit retention were recorded in Banarasi (19.00%), 
among the evaluated varieties.

fp= 3- vkaoyk fdLesa   Fig. 3. Aonla varieties

xksek ,s'o;kZ Goma Aishwarya ,u,&7  NA-7 

Qyksa esa jl ek=k ,u,&7 esa vf/kdre ¼58-70 
izfr'kr½ ns[kh xbZ] mlds ckn xksek ,s'o;kZ ¼49-10 
izfr'kr½ dk LFkku jgk] tcfd] pdS;k ¼41-20 izfr'kr½ 
vkSj mlds ckn cukjlh ¼40-30 izfr'kr½ esa lcls de 
jl lkexzh FkhA vEyrk 1-98 ls 2-21 izfr'kr ds chp 
Fkh] tks chvkj,l&1 esa ¼2-21 izfr'kr½  —".kk esa ¼2-15 
izfr'kr½ vf/kdre] tcfd ;g dapu ¼1-98 izfr'kr½ 
vkSj blds ckn vkuan&1 esa ¼2-02 izfr'kr½ U;wure 
FkhA lHkh fdLeksa ds chp vuqekfur foVkfeu lh lkexzh 
349-70& 498-20 fexzk-@100 xzk- ds chp FkhA ,u,&7 
¼498-20 fexzk@100 xzk½ vkSj mlds ckn esa dapu  
¼458-10 fexzk@100 xzk½ ;g lcls vf/kd Fkh] ogha 
cukjlh ¼340-00 fexzk@100 xzk½ vkSj mlds ckn Ýkafll 
¼350-15 fexzk@100 xzk½ esa ;g ek= lcls de ik;h 

The juice content was observed maximum 
in NA-7 (58.70 %) followed by Goma Aishwarya 
(49.10%), however Chakaiya had the lowest juice 
content (41.20%) followed by Banarasi (40.30%). 
The acidity ranged between 1.98 -2.21 % being the 
maximum in BRS-1 (2.21%) followed by Krishna 
(2.15 %), whereas it was observed the lowest 
(1.98%) in Kanchan followed by Anand-1(2.02%). 
The estimated vitamin C content among all 
the varieties ranged between 349.70- 498.20 
mg /100g. It was observed the highest in NA-7 
(498.20 mg/100g) followed by Kanchan (458.10 
mg/100g) and the same was found to be the 
lowest in Banarasi (340.00mg/100g) followed by 
Francis (350.15 mg/100g). The total soluble solids 
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x;hA dqy ?kqyu'khy Bksl inkFkZ vf/kdre ,u,&7  
¼10-500 fczDl½ esa vkSj mlds ckn vkuan&1  
¼9-500 fczDl½ vkSj vkuan &2 ¼9-250 fczDl½ ntZ fd;k 
x;k] tcfd cukjlh ¼8-750 fczDl½ vkSj ,u, &10  
¼9-000 fczDl½ esa Vh,l,l U;wure FkkA xqByh dh  
vk—fr cukjlh vkSj —".k esa f=dks.kh; ns[kh xbZ] 
pdS;k] dapu] vkuan &1] xksek ,s'o;kZ vkSj vkuan &2 
esa xksy] Ýkafll vkSj ,u,&10 esa vaMkdkj] ,u,&7 esa 
vaMkdkj xksyA cukjlh ds ckn —".k vkSj ,u,&7 esa 
xqByh vkSj cht dk vkdkj cM+k Fkk] tcfd ;g pdS;k] 
dapu] ch,lvkj &1] vkuan &1 vkSj vkuan &2 esa NksVk 
Fkk] tcfd ckdh fdLeksa esa xqByh dk vkdkj e/;e FkkA 
xqByh dk otu Ýkafll ¼2-12 xzk½] —".kk ¼2-03xzk½ vkSj 
vkuan &1 ¼2-52 xzk½ esa lcls vf/kd ntZ fd;k x;kA 
;g ,u,&7 ¼1-98 xzk-½] dapu vkSj ,u,&10 ¼2-00 xzk-½ 
esa lcls de FkkA

vkaoyk tuuizdkjksa dk ewY;kadu

o"kkZ vk/kkfjr vnZ~/k 'kq"d ifjfLFkfr;ksa esa 
iz{ks= dh fLFkfr ds rgr LFkkfir 12 tuuizdkjksa 
esa] ikS/k ÅapkbZ lcls vf/kd lh,pbZ,l,&4  
¼3-10 eh½ vkSj lh,pbZ,l,&7 ¼2-95 eh½ esa ntZ dh xbZA 
lh,pbZ,l,&1 ¼1-89 eh½ vkSj lh,pbZ,l,&2 ¼2-05 eh½ 
esa ;g lcls de ntZ dh xbZA çfr ikS/kk vf/kdre 
mit lh,pbZ,l,&4 ¼7-42 fdxzk½ esa ntZ dh xbZA bu 
tuunzO;ksa esa lh,pbZ,l,&1 vkSj lh,pbZ,l,&2 tks 
fd o"kZ 2014 ds nkSjku mÙkj iwoZ {ks= ls ,d= fd, x, 
Fks] esa iq"iu vkSj Qyu ugha ns[kk x;kA ikS/ks dh c<+okj 
lh,pbZ,l,&1 vkSj lh,pbZ,l,&2 esa vnZ~/k QSyko] 
lh,pbZ,l,&7 vkSj lh,pbZ,l,&8 esa yEcor~ Åij 
dh vksj] lh,pbZ,l,&5 vkSj lh,pbZ,l,&6 esa yacor~ 
QSyko] vkSj lh,pbZ,l,&4 esa v/kZ&<yku ds :i esa 
ntZ fd;k x;kA

iztkfrxr ewY;kadu

ikS/ks dh vf/kdre ÅapkbZ ch,lvkj &1 ¼4-93eh½ 
esa vkSj U;wure xksek ,s'o;kZ esa ¼4-75 eh-½ ntZ dh 
xbZA ewyo`ar ?ksjk vf/kdre pdS;k ¼38-80 lseh½ esa 
vkSj U;wure xksek ,s'o;kZ ¼29-97 lseh½ esa ntZ fd;k 
x;kA lkadqj ?ksjk vf/kdre pdS;k ¼36-59 lseh½ esa vkSj 
U;wure xksek ,s'o;kZ ¼29-97 lseh½ esa ntZ fd;k x;kA 
mRrj&nf{k.k esa ikS/k QSyko ds vkadM+ksa esa pdS;k ¼5-15 
eh-½ esa ;g lcls T;knk vkSj xksek ,s'o;kZ ¼4-50 eh½ esa 
;g lcls de ntZ fd;k x;kA iwoZ&if'pe fn'kk esa 
ikS/k QSyko pdS;k ¼5-05 eh½ esa lcls vf/kd vkSj xksek 

were recorded the maximum in NA-7 (10.500 Brix) 
followed by Anand-1 (9.500 Brix) and Anand-2 
(9.250 Brix) while Banarasi had the minimum value 
(8.750 Brix) followed by NA-10 (9.000 Brix). Stone 
shape was observed triangular in Banarasi and 
Krishna; round in Chakaiya, Kanchan, Anand-1, 
Goma Aishwarya and Anand-2; oval in Francis 
and NA-10; oval round in NA-7. Banarasi followed 
by Krishna and NA-7 enunciated large stone 
and seed size, whereas it was small in Chakaiya, 
Kanchan, BSR-1, Anand-1 and Anand-2 while the 
rest of the varieties had medium stone size. The 
weight of the stone was exhibited the highest in 
Francis (2.12g) followed by Krishna (2.03g) and 
Anand-1(2.52 g) and it was least in NA-7(1.98 g) 
followed by Kanchan and NA-10 (2.00 g) among 
the varieties.

Evaluation of aonla genotypes

Among the 12 genotypes established 
under field condition, plant height (3.10 m) was 
recorded in CHESA-4 followed by CHESA-7 (2.95 
m) and it was recorded least in CHESA-1 (1.89 cm) 
followed by CHESA-2 (2.05 m) whereas yield per 
plant was recorded the maximum in  CHESA-4 
(7.42 kg) under rainfed semi-arid conditions. 
Among the genotypes flowering and fruiting was 
not observed in CHESA-1 and CHESA-2 which 
were collected from north east region during 
2014. Among the genotypes, tree growth which 
was observed semi-spreading in CHESA-1 and 
CHESA-2; tall upright in CHESA-7 and CHESA-8; tall 
spreading in CHES-5 and CHESA-6, semi-drooping 
in CHESA-4.

Varietal evaluation

The plant height was recorded maximum 
in BSR-1 (4.93) and the minimum in Goma 
Aishwarya (4.75 m). Rootstock girth was found 
maximum in Chakaiya (38.80 cm) whereas it was 
recorded the minimum in Goma Aishwarya (29.97 
cm). Scion girth was also found the maximum in 
Chakaiya (36.59 cm) and the same was found to 
be the minimum in Goma Aishwarya (29.97 cm). 
Data on plant spread indicated the highest north-
south spread in Chakaiya (5.15 m) and it was 
least in Goma Aishwarya (4.50m). Plant spread in 
east-west direction was recorded the highest in 
Chakaiya (5.05m) and it was the lowest in Goma 
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Aishwarya (4.28m). Among the varieties, the 
yield/plant was recorded the maximum in NA-7 
(69.32kg) followed by Goma Aishwarya (64.23kg), 
whereas yield was recorded the lowest (38.90 kg) 
in BSR-1 (Table 6).

,s'o;kZ ¼4-28 eh½ esa lcls de FkkA bu fdLeksa esa] izfr 
ikS/kk lokZf/kd mit ,u, &7 ¼69-32 fdxzk½ esa ntZ dh 
xbZ] mlds ckn xksek ,s'o;kZ ¼64-23 fdxzk½ dk LFkku 
jgk] tcfd ch,lvkj &1 ¼rkfydk 6½ esa mit lcls 
de ¼38-90 fdxzk½ ntZ dh xbZA

rkfydk 6- o"kkZ vk/kkfjr fLFkfr esa fofHkUu vkaoyk fdLeksa esa ikni o`f) ekin.M
Table  6. Growth characters of different aonla varieties under rainfed conditions

fdLe Variety ikS/k ÅapkbZ ¼eh-½ 
Plant height (m)

ruk ?ksjk ¼lseh-½ 
Stock girth (cm)

lkadqj ?ksjk ¼lseh-½ 
Scion girth  (cm)

ikS/k QSyko ¼eh-½ Plant spread (m)

m&n  N-S iwoZ&i E-W

ch,lvkj&1 BSR-1 4.93 34.70 32.45 4.75 4.67

,u,&10 NA-10 4.82 30.79 28.98 4.84 4.60

xqtjkr&1 Gujarat-1 5.20 31.45 29.74 4.95 4.97

,u,&20 NA-20 4.98 30.98 29.75 4.68 4.49

,u,&7 NA-7 4.90 36.10 34.53 4.70 4.58

pdS;k Chakaiya 5.21 38.80 36.59 5.15 5.05

xkSek ,s’o;kZ
Goma Aishwarya

4.75 29.97 28.40 4.50 4.28

lhMh CD at 5% 0.54 4.64 4.27 1.28 1.71

csy ¼,xys ekfeZyksl dksfjvk½

xks/kjk esa

tuunzO; laxzg ,oa ewY;kdau

{ks=h; dsUnz ds thu cSad esa 14 fdLeksa ds vykok] 
LoLFkkus iSp cfMax ds ek/;e ls 196 tuunzO; LFkkfir 
fd, x, gaSA o"kZ 2018&19 ds nkSjku lh,pbZ,lch&186 
ls lh,pbZ,lch&196 rd xqtjkr vkSj mÙkj çns'k ls 
tuuizdkj ,d= fd, x, FksA o"kZ 2018&19 ds nkSjku 
78 tuuizdkjksa esa Qwyksa vkSj Qyu dk /;ku j[kk 
x;kA tuuizdkjksa ds e/;] fofHkUu ekin.Mksa esa Hkkjh 
ifjorZu'khyrk ns[kh xbZA

fofHkUu tuuizdkjksa esa mit@ikS/ks ¼49-13&1-2-78 
fdxzk½] Qyksa ds otu ¼0-74&2-82 fdxzk½] Qyksa dh 
yackbZ ¼7-10&23-31 lseh½] Qyksa dh ifjf/k ¼28-68& 60-
10 lseh½] [kksy eksVkbZ ¼1-4&3-0 feeh½] cht la[;k@
Qy ¼60&240½] cht FkSyh dh la[;k ¼11-47&10-50½] 
cht otu ¼0-10&0-20 xzke½] [kksy otu ¼110-72&425-
40xzk½ vkSj xwnk otu ¼0-38&2-19 fdxzk½ ds lanHkZ esa 
O;kid ifjorZu'khyrk ns[kh x;hA blh izdkj jklk;fud 
lajpuk esa xwns esa Vh,l,l ¼33-37& 41-750 fczDl½] yklk 
esa Vh,l,l  ¼40-17&54-550 fczDl½] vEyrk ¼0-31&0-
49 izfr'kr½] foVkfeu lh ¼13-07&21-20 fexzk@100 
xzk½] dqy fQuksy lkexzh ¼1790&2671 fexzk@100 xzk½ 
vkSj dqy 'kdZjk ¼13-17&16-13 izfr'kr½ ekin.Mksa ij 

Bael (Aegle marmelos Correa.) 

At Godhra

Germplasm collection and evaluation

Apart from the 14 varieties, 196 germplasm 
has been established through in-situ patch 
budding at the field gene bank of station. 
Genotypes, CHESB-186 to CHESB-196 were 
collected from Gujarat and Uttar Pradesh during 
2018-19. Among the genotypes, flowering and 
fruiting was noticed in 78 genotypes during the 
year 2018-19. Huge variability was observed in 
various characters. 

Genotypes exhibited wide range of variability 
in terms of yield/ plant (49.13-1.2.78 kg), fruit 
weight (0.74-2.82 kg), fruit length (7.10-23.31cm 
), fruit circumference (28.68- 60.10 cm), shell 
thickness (1.4-3.0 mm), seed number/ fruit 
(60-240), number of seed sacs (11.47-10.50), 
seed weight (0.10-0.20g), shell weight (110.72-
425.40g) and pulp weight (0.38-2.19 kg),   and 
for chemical composition  including TSS in pulp 
(33.37- 41.750Brix), TSS in mucilage (40.17-54.55 
0Brix), acidity (0.31-0.49%), vitamin C (13.07-
21.20 mg/100g), total phenol contents (1790-
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O;kid fofo/krk çnf'kZr dh xbZA fofHkUu tuunzO;ksa esa 
idus dh vof/k ¼Qjojh ls twu½ esa O;kid fHkUurk ns[kh 
xbZA xqtjkr ds o"kkZ vk/kkfjr v/kZ&'kq"d ifjfLFkfr;ksa esa 
lHkh tuuizdkjksa us vPNh rjg ls mikftZr fd;k vkSj 
larks"ktud vkfFkZd mit nhA fofHkUu igyqvksa] fo'ks"k :i 
ls Qyu LoHkko vkSj xq.koÙkk fo'ks"krkvksa esa tuuizdkj 
lh,pbZ,lch&11 ¼vkbZlh&0629384½] lh,pbZ,lch&16 
¼vkbZlh&0629385½] lh,pbZ,lch&21 ¼vkbZlh&0629386½] 
lh,pbZ,lch&27 ¼vkbZlh&06293867½ lh,pbZ,lch&29 
¼vkbZlh&0629388½] lh,pbZ,lch&31 ¼vkbZlh&0629389½] 
lh,pbZ,lch&42 ¼vkbZlh&0629390½] lh,pbZ,lch&48 
¼vkbZlh&0629391½ lh,pbZ,lch&59 ¼vkbZlh&0629392½] 
lh,pbZ,lch&60 ¼vkbZlh&0629393½] lh,pbZ,lch&62 
¼vkbZlh&0629394½ lh,pbZ,lch&69 ¼vkbZlh&0629395½ 
lh,pbZ,lch&71 ¼vkbZlh&0629396½] lh,pbZ,lch&73 
¼vkbZlh&0629397½] lh,pbZ,lch&77 ¼vkbZlh&0629398½ 
vkSj lh,pbZ,lch&78 ¼vkbZlh&0629399½ muds :ikRed] 
ek=kRed vkSj xq.kkRed ik=ksa ds fy, Js"B ik, x,A

lh,pbZ,lch&11

okaNuh; ckxokuh y{k.kksa ds vk/kkj ij] bl mUur 
tuuizdkj dh igpku dh xbZ gS] ftls 2010 esa vkuan] 
xqtjkr ls ,d= fd;k x;k Fkk ¼fp= 4½A ikS/k jksi.k ds 
10osa o"kZ esa çfr ikS/ks 102-78 fdxzk- vkSlr Qy mit] 
Qy dk otu 1-45 fdxzk] Qyksa dk vkdkj 14-05 lseh 
x 15-10 lseh] Qy ifjf/k 44-10 lseh] [kksy dh eksVkbZ 
0-14 lseh] cht dh dqy la[;k 77-23] cht dk otu 
0-20 xzke] cht dk dqy otu 17-40 xzke] Qkbcj dk 
otu 28-42 xzke] [kksy dk otu 190-60 xzke] vuqizLr 
dkV esa xqgh 14&17] yqxnh esa Vh,l,l 38-000fcz-] 
'ys"ek esa Vh,l,l 50-700fcz-] vEyrk ¼0-32 izfr'kr½ 
vkSj foVkfeu lh 22-50 fexzk@100 xzk xwns esa ntZ fd;k 
x;kA ;g iNsrh lewg ¼ebZ ds izFke lIrkg½ ls lacaf/kr 
gSA bl tuuizdkj ds Qyksa esa vPNk Lokn vkSj lqxa/k 
gksrh gSA ;g 'kcZr] eqjCck vkSj ikmMj cukus ds fy, 
vR;f/kd mi;qä gSA

lh,pbZ,lch&16

;g ckxokuh y{k.kksa ds vk/kkj ij ,d mUur izdkj 
gS] tks o"kZ 2010 ds nkSjku fo|kuxj] vk.kan] xqtjkr 
ls laxzfgr fd;k x;k FkkA ukS osa o"kZ esa çfr ikSèkk 
vkSlr 91-20 fdxzk] Qy dk otu 1-48 fdxzk] Qyksa 
dk vkdkj 14-10 lseh x 15-20 lseh] Qy ifjf/k 44-21 
lseh] [kksy eksVkbZ 0-20 lseh] cht dh dqy la[;k 77] 
cht dk otu 0-20 xzk] dqy cht dk otu 17-50 xzk] 

2671 mg/100g) and total sugar (13.17-16.13%) 
exhibited wide variation. Genotypes showed 
wide variation in ripening period (February to 
June). All the genotypes acclimatized well and 
giving satisfactory economic yield in rainfed hot 
semi-arid conditions of Gujarat. Based on the 
observation on various aspects particularly fruiting 
pattern and quality attributes, genotypes viz., 
CHESB-11(IC-0629384), CHESB-16 (IC-0629385), 
CHESB-21 (IC-0629386), CHESB-27 (IC-06293867) 
CHESB-29 (IC-0629388), CHESB-31(IC-0629389), 
CHESB-42 (IC-0629390), CHESB-48 (IC-0629391) 
CHESB-59 (IC-0629392), CHESB-60 (IC-
0629393),CHESB-62 (IC-0629394) CHESB-69 (IC-
0629395) CHESB-71 (IC-0629396), CHESB-73 (IC-
0629397), CHESB-77 (IC-0629398) and CHESB-78 
(IC-0629399) were found to be superior for their 
morphological, quantitative and qualitative  
characters. 

CHESB-11 

Based on desirable horticultural traits, it has 
been identified promising genotype which was 
collected from Anand, Gujarat in 2010 (Fig. 4). 
Average yield per plant 102.78 kg in 10th year, fruit 
weight 1.45 kg, fruit size 14.05 cm x 15.10 cm, 
fruit girth 44.10 cm, shell thickness 0.14cm, total 
number of seed 77.23, seed weight 0.20g, total 
seed weight 17.40g, fibre weight 28.42 g, shell 
weight 190.60g, locules in cross section 14-17, 
TSS pulp 38.000B, TSS mucilage 50.700B, acidity 
(0.32%) and vitamin C 22.50 mg/100g pulp were 
recorded. It is belong to late maturing group  
(1st week May).The fruits of this genotype 
are having good flavour and aroma. It is 
highly suitable for sherbet, murabba and  
powder making. 

CHESB-16 

It is identified promising based on 
horticultural traits, which was collected from 
Vidyanagar, Anand, Gujarat during 2010. Average 
yield per plant 91.20 kg in 9th year, fruit weight 
1.48 kg, fruit size 14.10 cm x 15.20 cm, fruit 
girth 44.21 cm, shell thickness 0.20cm, total 
number of seed 77, seed weight 0.20g, total 
seed weight 17.50g, fibre weight 27.40 g, shell 
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js'kksa dk otu 27-40 xzk] [kksy dk otu 195-20 xzk] 
vuqizLr dkV esa cht xqfgdk 14&17 xwns esa Vh,l,l 
38-130fcz] yklk esa Vh,l,l 49-800fcz] vEyrk 0-30 
izfr'kr vkSj foVkfeu&lh 21-80 fexzk@100 xzk xwnk 
ntZ fd;k x;kA ;g nsj ls ifjiDo gksus okys lewg ¼ebZ 
ds rhljs lIrkg½ ds varxZr vkrk gSA ;g ,aVhv‚fDlMsaV 
xfrfof/k esa le`) gS] lh;wihvkj,lh ¼ekbØks ,eVhbZ@
xzk½ dks E;wflyst esa 129-35 vkSj 62-18 Qyksa ds xwns esa 
ntZ fd;k x;kA bl thuksVkbi ds Qyksa esa vPNk Lokn 
vkSj lqxa/k gSA ;g 'kcZr] eqjCck vkSj ikmMj cukus ds 
fy, vR;f/kd mi;qä gSA  

lh,pbZ,lch&21

;g o"kZ 2011 ds nkSjku ialksjk xk¡o] vk.kan] xqtjkr 
ls ,d= fd;k x;k FkkA ukS osa o"kZ esa çfr ikS/ks vkSlr 
mit 87-50 fdxzk] Qy dk otu 1-35&1-65 fdxzk] 
Qyksa dk vkdkj 21-20 lseh x 14-40 lseh] Qy ifjf/k 
44-57 lseh] [kksy eksVkbZ 0-20 lseh] cht dh dqy la[;k 
102-15] cht dk otu 0-20 xzk] dqy cht dk otu 
20-51 xzk] js'ks dk otu 40-42 xzk] [kksy dk otu  
205-10 xzk] vuqizLr dkV esa cht xqfgdk 14&16 yqxnh esa 
Vh,l,l 37-150fcz-] yklk esa Vh,l,l 50-50fc-] vEyrk 
0-34 izfr'kr vkSj foVkfeu&lh 20-80 fexzk-@100 xzk- 
xwns esa ntZ fd;k x;kA ;g e/;e ifjiDo fdLe ¼vçSy 
dk rhljk lIrkg½ gSA bl tuuizdkj ds Qyksa esa 
vPNk Lokn vkSj lqxa/k gksrk gSA ;g vpkj] 'kcZr] dSaMh] 
tke vkSj ikmMj cukus ds fy, vR;f/kd mi;qä gS  
¼fp= 5½A

lh,pbZ,lch&27 

;g o"kZ 2011 ds nkSjku maMsy xk¡o] vk.kan] xqtjkr 
ls ,d= fd;k x;k FkkA ukS osa o"kZ esa çfr ikS/ks vkSlr 
mit 98-90 fdxzk ¼vR;f/kd mitkÅ½] Qy dk otu 
1-15&1-35 fdxzk] Qyksa dk vkdkj 14-30 lseh x  
13-40 lseh] Qy ifjf/k 42-17 lseh] [kksy eksVkbZ  
0-25 lseh] cht dh dqy la[;k 58-15] cht dk otu 

weight 195.20g, locules in cross section 14-17, 
TSS pulp 38.130B, TSS mucilage 49.800B, acidity 
0.30% and vitamin ‘C’ 21.80 mg/100 g pulp were  
recorded. 

It belongs to late maturing group (3rd week 
of May). It is rich in antioxidants activity, CUPRAC 
(micro MTE/g) was recorded 129.35 in mucilage 
and 62.18 in fruit pulp. The fruits of this genotype 
are having good flavour and aroma. It is highly 
suitable for sherbet, murabba and powder 
making. 

CHESB-21 

It was collected from Pansora village, Anand, 
Gujarat during the year 2011. Average yield per 
plant 87.50 kg in 9th year, fruit weight ranged 
between 1.35-1.65 kg, fruit size 21.20 cm x 14.40 
cm, fruit girth 44.77 cm, shell thickness 0.20 cm, 
total number of seed 102.15, seed weight 0.20g, 
total seed weight 20.51g, fibre weight 40.42g, shell 
weight 205.10g, locules in cross section 14-16, 
TSS pulp 37.150B, TSS mucilage 50.500 Brix, acidity 
0.34% and vitamin ‘C’ 20.80 mg/100g pulp were 
recorded. It is medium maturing variety (3rd week 
of April).The fruits of this genotype are having 
good flavour and aroma.It is highly suitable for 
pickle, sherbet, candy, jam and powder making  
(Fig. 5).

CHESB-27 

It was collected from Undel village, Anand, 
Gujarat during the year 2011. Average yield per 
plant 98.90 kg in 9th year (heavy yielder), fruit 
weight ranged between 1.15-1.35 kg, fruit size 
14.30 cm x 13.40 cm, fruit girth 42.17 cm, shell 
thickness 0.25 cm, total number of seed 58.15, 
seed weight 0.20g, total seed weight 20.51g, 

fp= 5- csy lh,pbZ,lch&21
Fig.5. Bael CHESB-21

fp= 4- csy lh,pbZ,lch&11
Fig. 4. Bael CHESB-11
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0-20 xzk] dqy cht dk otu 20-51 xzk] js'ks dk otu  
48-42 xzk] [kksy dk otu 205-10 xzk] vuqizLr dkV 
esa cht xqfgdk 15&17 yqxnh esa Vh,l,l 42-150fcz-] 
yklk esa Vh,l,l 45-500fc-] vEyrk 0-33 izfr'kr vkSj 
foVkfeu&lh 20-80 fexzk-@100 xzk- xwns esa ntZ fd;k 
x;kA ;g e/;e ifjiDo fdLe ¼vçSy dk pkSFkk lIrkg½ 
gSA bl tuuizdkj ds Qyksa esa vPNk Lokn vkSj lqxa/k 
gksrk gSA bldh Hk.Mkj.k {kerk cgqr vPNh ¼18 fnu½ 
gSA idus ds ckn Qyksa dk jax uhacw dh rjg ihyk gksrk 
gSA ;g vpkj] 'kcZr] dSaMh] tke vkSj ikmMj cukus ds 
fy, vR;f/kd mi;qä gS ¼fp= 6½A 

fibre weight 48.42g, shell weight 205.10g, locules 
in cross section 15-17, TSS pulp 42.150B, TSS 
mucilage 45.500B, acidity 0.33% and vitamin 
‘C’ 20.80 mg/100g pulp were recorded. It is mid 
maturing variety (4th week of April).The fruits 
of this genotype are having good flavour and 
aroma. It is having excellent shelf life (18days) and 
lemon yellow colour of fruit after ripening. It is 
highly suitable for pickle, sherbet, candy, jam and 
powder making (Fig. 6) .

Fruit growth and development in bael varieties under 
dryland conditions

The results of study revealed that the growth 
rate of bael fruit has three distinct phases; the 
initial slow increase for one month (up to 15 
July) followed by rapid increase for three months 
(up to 30th October) and then slight growth till 
November. Rapid increase in fruit growth was 
observed from 15th August to 15th October and 
then more or less stationary phase till maturity 
and nominal decrease in April and May months. 
It has been observed that the bael matures in 

'kq"d ifjfLFkfr;ksa esa csy dh fdLeksa esa Qy o`f) 
vkSj fodkl

v/;;u ds ifj.kkeksa ls irk pyk fd csy Qy 
dh o`f) nj ds rhu vyx&vyx pj.k gksrs gSa] ,d 
eghus ¼15 tqykbZ rd½ ds fy, 'kq#vkrh /kheh o`f)] 
blds ckn rhu eghus ¼30 vDVwcj rd½ esa rsth ls o`f) 
vkSj fQj uoacj rd FkksM+h lh o`f)A Qyksa dh o`f) esa  
15 vxLr ls ysdj 15 vDVwcj rd rsth ns[kh xbZ vkSj 
fQj ifjiDork rd dekscsl fLFkj pj.k rFkk vçSy o 
ebZ eghuksa esa vkSj ukeek= dh deh ns[kh x;hA ;g 
ns[kk x;k gS fd if'peh Hkkjr esa csy fnlacj&tuojh esa 

fp= 6- csy lh,pbZ,lch&27   Fig. 6. Bael CHESB-27
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iar lqtkrk Pant Sujata ,uch&17 NB-17

,uch&7 NB-7 ,uch&16 NB-16

fp= 7-  csy tuunzO;ksa esa vkdkfjd fHkUurk,a
Fig. 7. Morphovariations in bael genotypes

December-January in western India. However, the 
fruit ripens normally from February-May which 
depends up on the varieties/genotypes and agro-
climatic condition. It has been observed that the 
varieties having bigger size fruit, the fruit growth 
and development continue till November in 
comparison to the varieties having smaller fruits 
(Fig. 7). Fruit growth and development is also 
influenced by the moisture content in soil and 
prevailing temperature in particular area.

ifjiDo gksrs gSaA ;)fi] Qy lk/kkj.kr% Qjojh&ebZ rd 
idrk gS tks fd fdLeksa@tuuizdkjksa vkSj —f"k&tyok;q 
fLFkfr ij fuHkZj djrk gSA ;g ns[kk x;k gS fd NksVs 
vkdkj okys Qy dh fdLeksa dh rqyuk esa cM+s vkdkj 
ds Qyksa dh o`f) vkSj fodkl uoacj rd tkjh jgrk 
gS ¼fp= 7½A Qyksa dh o`f) vkSj fodkl feêh esa fLFkr 
ueh vkSj {ks= esa fo'ks"k ml le; çpfyr rkieku ls 
çHkkfor gksrk gSA

csy esa LraHkiq"irk

lh,pbZ,l] xks/kjk esa] tuunzO; iz{ks= Hk.Mkj esa 
csy ds dqy 196 tuunzO; LFkkfir fd, x, gSa ftudk 
fofHkUu ckxokuh xq.kksa ds fy, yk{kf.kd fp=.k fd;k 
tkrk gSA ewY;kadu ds nkSjku] ;g ns[kk x;k fd csy 
ds isM+ esa eq[; rus ls ysdj ,d o"kZ rd dh 'kk[kkvksa 
ls Qy dk mRiknu gqvkA ;g ns[kk x;k fd Qwy vkSj 
Qy rus] çkFkfed] f}rh;d r`rh;d] pkSFkh] ikapoha vkSj 
NBh 'kk[kkvksa esa fn[kkbZ fn, vkSj c<+rs vadqjksa ds igys] 

Cauliflory in bael

At CHES, Godhra, 196 germplasm have been 
established in field repository which is being 
characterized for various horticultural traits. 
During evaluation, it was observed that the bael 
tree produced fruits from the main trunk to one 
year old shoots. It was observed that flower and 
fruits had appeared on trunk, primary, secondary 
tertiary, fourth, fifth and sixth branches, and first, 
second, third, fourth, fifth and sixth year growth 
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nwljs] rhljs] pkSFks] ikaposa vkSj NBs o"kZ esa o`f) gqbZA csy 
LraHkiq"iu isM+ dk ,d vkn'kZ mnkgj.k gS ¼fp= 8½A

of growing shoots. Bael is an ideal cauliflorous 
example of fruit tree (Fig. 8). 

Fkkj uhydaB Thar Neelkanth iar vi.kkZ Pant Aparna

,uch&5 NB-5 xksek ;'kh Goma Yashi

fp= 8- csy tuunzO;ksa dh ruksn~Qyu 'kk[kk,
Fig. 8. Cauliflorous woody branches of bael germplasm

csy esa ijkxkuqizHkko 

esVkthfu;k Qy ds vkdkj vkSj vU; fo'ks"krkvksa 
ij ijkx ds çHkko dks dgk tkrk gSA Qyksa ds fodkl 
dh vof/k dks de djus vkSj fefJr fdLeksa okys ikS/kksa 
esa iSnkokj c<+kus ds fy, lcls vPNs ijkx.kdkjh tuuh 
dh igpku djus ds fy, esVkthsfu;k dk mi;ksx fd;k 
tk ldrk gSA geus ik;k fd csy ds fofHkUu vySafxd 
izof/kZr tuunzO;ksa esa ijkx dk lzksr vkdkj] izdkj vkSj 
LVkbyj varxqgk cht vkSj fodkl dh xfr vkSj Qy 
ds idus ds le; vkSj xq.koRrk ij çR;{k çHkko Mkyrk 
¼fp= 9½ gSA csy esa Qy ds fodkl ij uj tuuh dk 

Metaxenia in bael

Metaxenia is the effect of pollen on fruit shape 
and other fruit characteristics. Metaxenia may 
be able to be used to identify the best pollinizer 
parents to decrease fruit development period 
and increase yield in mixed cultivar plantings. We 
found that the source of pollen exerts direct 
influence on the size, shape and styler end cavity 
of fruit, seed and the speed of development, and 
on the time of ripening of fruit of and quality 
of fruit of the asexual propagated different 
germplasm of bael (Fig. 9). This direct influence of 

c% ekr` ikS/ks esa yxs ewy Qy
b: Original fruit shape of mother plant

fp= 9-  v- ijkxkuqizHkko dk Qykdkj ij izHkko 
Fig. 9.  a: Fruit shape affected by metaxenia
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;g lh/kk vkSj lVhd çHkko fuf'pr gksrk gS vkSj fo'ks"k 
:i ls uj }kjk eknk ikS/ks ds Årdksa esa QSyus okys Qwy] 
cht vkSj Qy dk xBu djus ds fy, vyx&vyx 
çHkko Mkyrk gSA bu Årdksa ij fo'ks"k uj tuuh ds 
vuqlkj Hkzw.k vkSj ,aMksLieZ ¼esVkthfu;k½ ds :i esa fHkUu 
gksrk gSA

csy esa tjk;qtrk

tjk;qtrk esa] ekr` ikS/kks la layXu jgrs gq, Qyksa ds 
vanj gh cht dk vadqj.k gksrk gSA lk/kkj.kr% csy Qy 
tjk;qt cht ls eqä jgrs gSaA csYk ds ,d tuunzO; 
esa v/;;u ds fy, Qyksa dks dkVrs le; tjk;qtrk 
tSlh vlkekU; ?kVuk ns[kh xbZA Qy dk otu 650 
xzke Fkk] bldk xwnk ihys jax dk Fkk vkSj FkksM+k lk 
Loknghu FkkA Qyksa ds xwns esa cuus okyh xqgk esa vEcj 
;k 'kgn ds jax dh yklk cgqr fpifpih ;k XywfVul 
¼'ys"ek½ vkSj ikjHkklh xwns ls Hkjh Fkh] tks FkksM+h ehBh 
vkSj Lokfn"V [kq'kcwnkj gksrh gSA tSlk fd lkeus fn[kkbZ 
fn;k] lh,pbZ,l] xks/kjk ds QhYM thu cSad ds isM+ ls 
rksM+k x;k ;g ,d ifjiDo Qy Fkk] cht] chtdks"B 
¼fofoijh½ ds 'ys"e esa fyiVs gq, gYds ihys jax ds 
fn[kkbZ nsrs gSaA 

iz{ks= HkaMkj esa csy ds dqy 190 tuunzO;ksa dk 
vuqj{k.k fd;k x;kA buesa ls 25 mUur csy tuunzO;ksa 
esa voyksdu ntZ fd, x,A chtkadqj vkj6,l1&3 esa 
ikS/ks dh ÅapkbZ ¼5-4 eh-½ vf/kdre vkSj panok QSyko 
¼5-4 eh- iw&i- vkSj 5-2 eh- m&n½] ruk ?ksjk ¼70 lseh½ 
vkSj çfr ikS/ks Qy dh la[;k ¼67½ chtkadqj vkj1,l3&1 
esa ntZ fd;k x;kA chtkadqj vkj17,l2&1 esa ikS/ks dh 
ÅapkbZ ¼2-6 eh-½ U;wure vkSj chtkadqj vkj15,l2&3 esa 
panok QSyko ¼2-6 eh- iw&i- vkSj 2-7 eh- m&n½] ruk 
?ksjk ¼31-3 lseh½ vkSj çfr ikS/ks Qy dh la[;k ¼4-3½ 
U;wure ntZ fd, x, ¼rkfydk 7½A

csy esa iztkfrxr ijh{k.k

csy esa iztkfrxr ijh{k.k o"kZ 2007 ds nkSjku vkB 
fdLeksa ¼,uch&5] ¼,uch &9] ¼,uch &16] ¼,uch &17] 
lhvkbZ,l,pch&1] lhvkbZ,l,pch&2] iar vi.kkZ vkSj 
iar lqtkrk½ ds lkFk vkjaHk fd;k x;k FkkA if'peh 
Hkkjr dh o"kkZ vk/kkfjr ifjfLFkfr;ksa esa o`f)] mit vkSj 
xq.koÙkk fo'ks"krkvksa ds laca/k esa rqyukRed çn'kZu dk 
v/;;u djus ds fy, çR;sd fdLe ds nks ikS/kksa ij 
mipkj dh bdkbZ ds :i esa pkj vko`fr;ksa esa fd;k x;k 
FkkA v/;;u ds ifj.kkeksa esa ik;k fd ikS/k ÅapkbZ ¼6-04 
eh½] ruk ?ksjk ¼33- 37 lseh½ ,uch &17 esa vf/kdre ntZ 

the male parent on the development of the bael 
fruit is precise and definite and varies with the 
particular male to fecundate the female flowers 
which diffuse out into the tissues of the mother 
plant that constitute the seed and fruit and exert a 
specific effect on these tissues varying according 
to the particular male parent to fecundated the 
embryo and endosperm (metaxenia). 

Vivipary in bael

In vivipary, germination of seed takes place 
inside the fruits while still attached to the mother 
plant. Bael fruits as usually remain free from 
viviparous seeds. while cutting the fruits for study, 
an unusual occurrence of vivipary was observed in 
one of the bael germplasm. The fruit was having a 
weight of 650g, its pulp was yellow in colour and 
was slightly insipid in taste. The cavity formed in 
fruit pulp were full of amber or honey coloured 
viscous very sticky or glutinous (mucilage), 
translucent pulp, which is slightly sweet and 
feebly aromatic. As appeared physically, it was 
tree ripened fruit harvested from the tree from 
the field gene bank at CHES, Godhra, the seeds 
manifest light yellow coloured radical embedded 
in mucilage of locule cavity (Vivipary). 

Total 190 germplasm were maintained in the 
field repository. Out of these, 25 promising bael 
germplasm observations were recorded. The 
maximum plant height (5.4 m) in seedling R6S1-
3 and canopy spread (5.4 m E-W and 5.2 m N-S), 
stem girth (70 cm) and number of fruits per plant 
(67) were recorded in seedling R1S3-3. While, 
minimum plant height (2.6 m)  in seedling R17 
S2-1 and canopy spread (2.6 m E-W & 2.7 NS), stem 
girth (31.3 cm )  and numbers of fruit per plant ( 
4.3) were recorded in seedling R15 S2-3 (Table  7).

Varietal trial on bael

Varietal trial on bael was set in during the year 
2007 with eight varieties (NB-5, NB-9, NB-16, NB-
17, CISHB-1, CISHB-2, Pant Aparna and Pant Sujata) 
which were replicated four times considering 
two plants of each variety as unit of treatment to 
study the comparative performance with respect 
to their growth, yield and quality attributes under 
rainfed conditions of western India. Results of 
study divulged that the maximum plant height 
(6.04 m), stem girth (33. 37 cm) was exhibited by 
NB-17 whereas the plant spread (6.18 m) were 
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rkfydk 7- jktLFkku dh xeZ 'kq"d fLFkfr esa csy tuunzO;ksa dk ewY;kadu
Table  7. Evaluation of bael germplasm under hot arid condition of Rajasthan

chtkadqj 
Seedlings

ikS/k ÅapkbZ ¼eh½ 
Plant height (m)

ruk ifjf/k ¼lseh½ 
Stem girth (cm)

ikS/k QSyko ¼eh½ 
Plant spread (m)

izfr ikS/kk Qyksa dh 
la[;k 

No. of fruit /plantE-W N-S

R1 S3-3 4.5 50.3 4.3 4.4 22.0

R6 S1-3 5.4 50.3 4.9 5.0 50.3

R1 S3-3 4.6 70.0 5.4 5.2 67.0

R6 S3-3 4.4 61. 0 4.2 4.5 57.0

R9 S1-1 3.7 51.7 3.9 3.8 54.3

R10 S1-3 4.5 55.3 4.5 5.1 21.0

R11 S1-3 3.9 48.7 4.0 4.8 15.7

R112 S1-1 4.1 54.3 4.7 4.0 65.3

R12 S2-1 3.7 55.0 4.4 4.4 60.3

R12 S4-1 4.5 54.3 4.6 4.0 41.7

R15 S1-3 3.6 50.3 4.2 3.6 21.3

R15 S2-3 2.6 31.3 2.6 2.7 4.3

R16 S1-2 3.0 48.0 4.0 3.6 19.0

R17 S1-3 3.9 53.3 4.1 3.6 40.0

R17 S2-1 2.6 48.0 3.1 3.6 25.0

R18 S1-2 4.0 50.0 3.4 3.3 17.0

R21 S3-2 4.6 50.0 4.3 3.8 35.7

R22 S1-3 5.2 66.0 5.1 4.7 30.0

R29 S2-2 5.1 35.0 4.5 4.4 35.0

R29 S4-2 4.7 55.0 3.2 3.0 27.0

R37 S2-3 4.0 31.7 2.7 2.8 31.0

R38 S1-3 4.4 40.0 3.5 3.4 14.0

R39 S2-2 4.7 44.7 3.5 3.7 45.3

R48 S1-1 3.8 52.5 4.3 4.8 55.0

R50 S1-1 3.6 33.0 3.2 3.9 34.3

,lbZ-,e$ SE.m+ 0.28 0.36 0.30 2.68 2.65

lhMh CD at 5% 0.82 1.04 0.85 7.65 7.56

fd;k x;k] tcfd ikS/kk çlkj ¼6-18 eh½ lhvkbZ,l,pch 
&2 esa vf/kdre Fkk] ckn esa lhch,lch &1 ¼ 5-80 eh½ 
vkSj ,uch &17 ¼5-70 ehVj½ dk Øe jgkA VfeZuy 
iÙkh dk vkdkj ,uch &17 ¼8-59 x 4-30 lseh½ esa lcls 
vf/kd vkSj iar vi.kkZ ¼6-14 x 3-33 lseh½ ¼rkfydk 
8½ esa lcls de ntZ fd;k x;kA ik'kZ~o iÙkh dh 
yackbZ lhvkbZ,l,pch&1 ¼5-39 lseh½ esa vkSj pkSM+kbZ iar 
lqtkrk ¼3-29 lseh½ esa mPpre ntZ dh xbZA izfr ikS/kk 
vf/kdre mit iar vi.kkZ ¼103-24 fdxzk½ vkSj mlds 
ckn ,uch&9 ¼94-29 fdxzk½ vkSj lhvkbZ,l,pch&1 ¼90-
42 fdxzk½ esa ntZ dh xbZ] tcfd ;g ,uch&17 esa 
¼63-57 fdxzk½ vkSj mlds ckn ,uch&16 ¼65-30½ vkSj 
iar lqtkrk ¼70-25 fdxzk½ U;wure ntZ dh xbZA o"kkZ 

recorded the maximum in CISHB-2 followed by 
CISHB-1 (5.80 m) and NB-17 (5.70 m). Terminal 
leaf size was recorded the highest in NB-17 (8.59 
x 4.30 cm), whereas it was recorded the lowest in 
Pant Aparna (6.14 x 3.33 cm) (Table 8). Lateral leaf 
length was recorded the highest in CISHB-1 (5.39 
cm) and width in Pant Sujata (3.29cm). Yield/plant 
was observed maximum in Pant Aparna (103.24 
kg) followed by NB-9 (94.29kg) and CISH-B-1 
(90.42kg), whereas the same was recorded the 
minimum (63.57 kg) in NB-17, followed by NB-16 
(65.30) and Pant Sujata (70.25kg) . The maximum 
fruit weight was recorded in NB-17 (1.75 kg) 
followed by CISHB-2 (1.67kg) whereas the 
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vk/kkfjr fLFkfr ds rgr ewY;kadu dh xbZ lHkh fdLeksa 
esa QyHkkj ,uch&17 ¼1-75 fdxzk½ vkSj mlds ckn 
lhvkbZ,l,pch&2 ¼1-67 fdxzk-½ esa vf/kdre ntZ fd;k 
x;k] tcfd ,uch&16 ¼0-70 fdxzk-½ esa QyHkkj U;wure 
FkkA jklk;fud fo'ks"krkvksa esa Vh,l,l ,uch&9 esa 
¼38-05 izfr'kr½ vf/kdre ntZ fd;k x;kA vEyrk iar 
lqtkrk ¼0-49 izfr'kr½ esa lcls vf/kd ikbZ xbZ vkSj 
;g lhvkbZ,l,pch&1 ¼0-30 izfr'kr½ esa U;wure jghA 
dqy 'kdZjk vkSj foVkfeu lh ,uch &9 ¼19-98 izfr'kr 
vkSj 21-87 fexzk-@100 xzk½ esa lcls vf/kd ntZ fd;k 
x;kA 	

fofHkUu voyksduksa ds vk/kkj ij ¼rkfydk 9½] bl 
v/;;u ls vuqeku yxk;k tk ldrk gS fd csy dh 
fofHkUu fdLesa o"kkZ vk/kkfjr v/kZ&'kq"d ikfjfLFkfrdh 
ra= ds rgr vPNk çn'kZu dj jgh gSaA if'peh Hkkjr 
ds o"kkZ dh fLFkfr ds rgr ewY;kadu dh xbZ fdLeksa esa 
,uch&9] lhvkbZ,l,pch&1 vkSj iar vi.kkZ dks iSnkokj 
vkSj xq.kkRed fo'ks"krkvksa ds ekeys esa csgrj ik;k x;k 
vkSj ,uch&5 dks xq.kkRed fo'ks"krkvksa ds fy, lcls 
vPNh fdLe ekuk x;kA

minimum in NB-16 (0.70 kg).Chemical attributes 
in terms of TSS was recorded the maximum in 
NB-9 (38.05%) whereas the acidity was found the 
highest in Pant Sujata (0.49%) and it was minimum 
in CISHB-1 (0.30%). The total sugars and vitamin C 
were estimated the highest in NB-9 (19.98% and 
21.87 mg/100 g) among all the varieties evaluated 
under rainfed conditions.  

Based on various observations (Table 9), it 
may be inferred from the study that the different 
varieties are performing well under rainfed semi-
arid ecosystem. The varieties viz., NB-9, CISHB-1 
and Pant Aparna were found to be better in terms 
of yield and qualitative attributes and NB-5 was 
found to be the best for qualitative attributes 
among the varieties evaluated under rainfed 
conditions of western India.

rkfydk 8- o"kkZ vk/kkfjr ifjfLFkfr;ksa esa csy dh fofHkUu fdLesa dk fodkl O;ogkj
Table  8. Growth behaviour of bael varieties under rainfed conditions 

fdLesa
Varieties

ikS/k ÅapkbZ 
¼eh½ Plant 

height (m)

ikS/k QSyko ¼eh½ 
Plant spread (m)

ruk ifjf/k 
¼lseh½ Stem 
girth (cm)

VfeZuy iRrh vkdkj 
¼lseh½

Terminal leaf size (cm)

ik’oZ iRrh vkdkj ¼lseh½
Lateral leaf size (cm)

yEckbZ
Length

pkSM+kbZ
Breadth

yEckbZ
Length

pkSM+kbZ
Breadth

,uch&5 NB-5 4.97 4.10 28.95 8.18 4.23 5.32 3.04

,uch&9 NB-9 5.12 4.21 30.13 7.52 3.91 4.65 2.73

,uch&16 NB-16 5.10 4.05 32.16 7.15 3.42 3.47 2.52

,uch&17 NB-17 6.04 5.70 33.37 8.59 4.30 4.81 2.91

lhvkbZ,l,pch&1
CISHB-1

5.74 5.80 20.42 8.28 3.85 5.39 2.57

lhvkbZ,l,pch&2
CISHB-2

5.20 6.18 33.27 6.84 3.80 4.47 2.79

iar vi.kkZ
Pant Aparna

4.98 4.84 30.18 6.14 3.33 3.44 2.52

iar lqtkrk
Pant Sujata

5.10 4.55 29.55 7.92 4.27 4.20 3.29

lhMh CD. at 5% 0.34 0.31 2.90 0.63 0.31 0.53 0.23
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dk"B lso ¼Qsjksfu;k fyeksfu;k½ 

xks/kjk esa

miyC/k lHkh 16 tuunzO;ksa dk iq"iu] Qyu vkSj 
xq.koRrkRed ekin.Mksa ds fy;s ewY;kadu fd;k x;kA 
ewY;kadu ls izkIr ifj.kkeksa dks rkfydk Øekad 9 esa 
n'kkZ;k x;k gSA lh,pbZ,lMCyw&2] lh,pbZ,lMCyw&4] 
lh,pbZ,lMCyw&6] lh,pbZ,lMCyw&10 vkSj lh,pbZ 
,lMCyw&15 dks mUur izdkj ds :i esa ntZ fd;k 
x;kA lHkh tuuizdkjksa esa ls lh,pbZ,lMCyw&4 
¼452-33 xzk-½ esa vkSj mlds ckn lh,pbZ,lMCyw&2 
¼392-00 xzk½ rFkk lh,pbZ,lMCyw&6 ¼375-00 xzk-½ 
esa Qy dk Hkkj vf/kdre ntZ fd;k x;k] tcfd 
lh,pbZ,lMCyw&7  esa ;g U;wure ¼165-57 xzk-½ FkkA 
Qyksa dh yackbZ lh,pbZ,lMCyw&4 ¼103-67 feeh½ esa 
lcls vf/kd ntZ dh xbZ] tcfd ;g lh,pbZ,lMCyw&7 
¼61-29 feeh½ esa lcls de FkhA lHkh tuuizdkjksa esa 
ls Qyksa dh pkSM+kbZ 96-66 feeh ls 66-35 feeh rd 
ntZ dh x;hA xwnk dk otu lh,pbZ,lMCY;w&4  

Wood apple (Feronia limonia) 

At Godhra

Among the all the genotypes, the maximum 
fruit weight was recorded in CHESW-4 (452.33 g) 
followed by CHESW-2 (392.00g) and CHESW-6 
(375.00 g) while, it was minimum in CHESW-7 
(165.57g). The fruit length was recorded highest 
in CHESW-4 (103.67 mm) whereas it was least 
in CHESW-7 (61.29 mm). The fruit breadth 
varied from 96.66 mm to 66.35 mm among all 
genotypes. The pulp weight of fruit was observed 
maximum in CHESW-4 (230.32g) followed by 
CHESW-6 (218.52g), CHESW-2 (201.10 g), while 
it was minimum in CHESW-7 (78.91g). Whereas, 
the shell weight of fruit was recorded highest 
in CHESW-4 (180.12 g) followed by CHESW-9 
(129.33g) while lowest in CHESW-7 (49.33 g). 
Among the all genotypes, CHESW-6 genotype was 

rkfydk 9- o"kkZ vk/kkfjr ifjfLFkfr;ksa esa csy fdLeksa esa mit vkSj xq.kkRed ekin.M
Table 9. Yield and quality attributes of bael varieties under rainfed conditions 

fdLesa  
Varieties

mit@
ikSèkk  
¼fdxzk½ 
Yield

/plant
(kg)

QyHkkj  
¼fdxzk½ 
Fruit 

weight
(kg) 

Qy 
yEckbZ  
¼lseh½ 
Fruit 

length
(cm) 

Qy 
pkSM+kbZ  
¼lseh½ 
Fruit 

width
(cm)

cht 
la[;k@
ikSèkk  

No. of 
seeds
/fruit

[kksy 
Hkkj  
¼xzk½  

Shell 
weight 

(g)

 [kksy 
eksVkbZ 
¼lseh½ 
Shell 

thickness 
(cm)

Vh,ll 
¼fMfcz½ 

TSS
(0Brix)

vEyrk 
¼izfr’kr½ 
Acidity  

(%)

dqy 
'kdZjk 

¼izfr’kr½ 
Total 

sugar (%)

foVkfeu 
lh 

¼fexzk@ 
100xzk½ 

Vitamin              
C (mg/
100 g)

lhvkbZ,l 
,pch&1 
CISHB-1

90.42 0.90 20.12 12.42 170.35 151.42 0.17 35.00 0.32 18.24 17.20

lhvkbZ,l 
,pch&2
CISHB-2

89.43 1.65 17.10 15.45 107.20 262.35 0.27 32.27 0.34 19.15 18.30

,uch&5 NB-5 72.45 0.94 11.52 12.32 091.20 182.40 0.17 34.57 0.30 17.63 19.73

,uch&9NB-9 94.25 1.55 16.75 14.44 109.34 265.58 0.28 38.08 0.35 19.95 22.20

,uch&16
NB-16

65.30 0.72 12.53 10.05 170.73 159.25 0.25 34.75 0.37 17.30 19.55

,uch&17
NB-17

63.57 1.73 20.57 14.93 189.37 175.24 0.25 34.33 0.45 17.22 18.60

iar vi.kkZ
Pant Aparna

103.24 0.92 11.43 12.04 107.13 169.34 0.23 35.65 0.49 18.73 16.50

iar lqtkrk
Pant Sujata

70.25 1.43 13.33 16.40 125.40 232.62 0.28 35.37 0.45 16.18 17.17

lhMh
C. D. at 5%

3.71 0.43 1.42 1.17 11.04 21.13 0..03 3.25 0.04 1.65 1.64
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¼230-32 xzk½ esa vkSj mlds ckn lh,pbZ,lMCY;w 
&6 ¼218-52 xzk-½] lh,pbZ,lMCY;w&2 ¼201-10 xzk½ 
vfèkdre ns[kk x;kA ;g lh,pbZ,lMCY;w&7 ¼78-91 
xzke½ esa U;wure FkkA tcfd] Qyksa ds [kksy dk otu 
lh,pbZ,lMCY;w&4 ¼180-12xzk-½ esa vkSj mlds ckn 
lh,pbZ,lMCY;w&9 ¼129-33xzk½ lcls vf/kd ntZ fd;k 
x;k] tcfd lh,pbZ,lMCY;w&7 ¼49-33xzk-½ esa lcls 
de FkkA lHkh tuuizdkjksa esa ls lh,pbZ,lMCY;w&6 
esa ¼63-60 izfr'kr½ vkSj mlds ckn lh,pbZ,lMCY;w&4 
¼58-00 izfr'kr½ esa Qyksa dk xwnk vf/kdre ns[kk x;kA 
lHkh 13 o"kZ ds ikSèks esa çfr ikS/kk mit dks ekik 
x;kA lh,pbZ,lMCY;w&4 ¼125-25 fdxzk½ vkSj mlds 
ckn lh,pbZ,lMCY;w&6 ¼120-0 fdxzk½] çfr ikS/ks dh 
vfèkdre mit ntZ dh xbZA ;g lh,pbZ,lMCY;w&1 esa 
U;wure ¼50-45 fdxzk½ ntZ fd;k x;k Fkk ¼rkfydk 10½A

observed maximum fruit pulp (63.60%) followed 
by CHESW-4 (58.00%). The fruit yield per plant was 
estimated in all the genotypes in 13th year age 
plant. The highest yield per plant was recorded 
in CHESW-4 (125.25 kg) followed by CHESW-6 
(120.0 kg), CHESW-2 (108.23 kg), CHESW-10 
(110.97 kg) and CHESW-15 (105.23kg) whereas 
it was recorded minimum (50.45kg) in CHESW-1  
(Table 10). 

rkfydk 10- dk"B lso tuuizdkjksa dh Qy vkSj mit fo’ks"krk,¡
Table10. Fruit and yield attributes of wood apple genotypes

tuuizdkj 
Genotypes

Qy yEckbZ 
¼feeh½  Fruit 
length (mm)

Qy pkSM+kbZ 
¼feeh½  Fruit 

breadth (mm)

Qy Hkkj ¼xzk½  
Fruit weight (g)

Qy vkdkj
Fruit shape

xwnk Hkkj ¼xzk-½  
Pulp weight (g)

izfr Qyksit 
¼fdxzk½  Fruit 

yield (kg)/ plant

lh,pbZ,lMCyw&1 
CHESW-1

75.34 76.52 239.43 xksy  
Round

105.23 050.45

lh,pbZ,lMCyw&2 
CHESW-2

96.58 87.56 392.00 yacor~  
Oblong

201.10 108.23

lh,pbZ,lMCyw&3 
CHESW-3

76.52 79.23 312.00 xksy   
Round

146.33 058.50

lh,pbZ,lMCyw&4 
CHESW-4  
(IC-0629365)

103.67 96.66 452.33 yacor~  
Oblong

230.32 125.25

lh,pbZ,lMCyw&5 
CHESW-5

75.68 77.63 266.33 xksy   
Round

135.99 068.60

lh,pbZ,lMCyw&6 
CHESW-6  
(IC-0629366)

93.35 86.49 375.00 xksy   
Round

218.52 120.00

lh,pbZ,lMCyw&7 
CHESW-7

61.29 66.35 165.57 xksy   
Round

078.91 077.75

lh,pbZ,lMCyw&8 
CHESW-8

74.69 76.85 227.00 xksy   
Round

102.34 072.88

lh,pbZ,lMCyw&9 
CHESW-9

76.42 78.64 310.20 xksy   
Round

144.67 060.52

lh,pbZ,lMCyw&10 
CHESW-10  
(IC-0629368)

71.92 80.12 350.23 piVk   
Flat

162.00 110.97

lh,pbZ,lMCyw&11 
CHESW-11

72.84 76.82 299.33 xksy   
Round

142.30 081.98

lh,pbZ,lMCyw&12 
CHESW-12

71.26 68.63 285.35 f=dks.kh; 
Triangular

130.56 062.15
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tuuizdkj 
Genotypes

Qy yEckbZ 
¼feeh½  Fruit 
length (mm)

Qy pkSM+kbZ 
¼feeh½  Fruit 

breadth (mm)

Qy Hkkj ¼xzk½  
Fruit weight (g)

Qy vkdkj
Fruit shape

xwnk Hkkj ¼xzk-½  
Pulp weight (g)

izfr Qyksit 
¼fdxzk½  Fruit 

yield (kg)/ plant

lh,pbZ,lMCyw&13 
CHESW-13

70.63 73.26 273.65 xksy   
Round

124.36 056.23

lh,pbZ,lMCyw&14 
CHESW-14

72.36 67.39 282.43 f=dks.kh; 
Triangular

127.42 072.56

lh,pbZ,lMCyw&15 
CHESW-15

84.52 77.26 320.45 yacor~  
Oblong

178.23 105.23

lh,pbZ,lMCyw&1 
CHESW-16

75.34 77.24 258.32 xksy   
Round

110.23 072.54

C.D.(0.05) 06.92 05.79 015.23 - 014.97 7.20

rkfydk 11- dk"B lso tuuizdkjksa dh HkkSfrd&jklk;fud fo’ks"krk,¡
Table 11. Physico-chemical attributes of wood apple genotypes

tuuizdkj
Genotypes

jl 
izfr’kr 

Juice 
%

Vh,l,l 
¼0fczDl½

TSS  (0Brix)

vEyrk 
izfr’kr

Acidity (%)

foVkfeu lh 
¼fexzk@100xzk Qy½

Vitamin C  
(mg/100g fruit)

?kVrh 'kdZjk 
¼izfr’kr½

Reducing 
sugars (%)

dqy 'kdZjk 
¼izfr’kr½

Total sugars 
(%)

xwnk
Pulp

fNydk 
Peel

xwnk
Pulp

fNydk 
Peel

xwnk
Pulp

fNydk 
Peel

lh,pbZ,lMCyw&1 CHESW-1 15.18 15.60 24.28 4.31 2.36 24.12 17.23 1.11 1.92

lh,pbZ,lMCyw&2 CHESW-2 15.12 18.00 25.12 5.05 2.32 25.68 18.75 1.23 2.42

lh,pbZ,lMCyw&3 CHESW-3 15.23 12.00 22.08 4.54 2.22 26.85 17.23 1.17 2.34

lh,pbZ,lMCyw&4
CHESW-4 (IC-0629365)

18.20 14.12 27.18 3.85 2.75 31.12 20.46 1.42 3.07

lh,pbZ,lMCyw&5 CHESW-5 17.26 14.60 26.65 6.31 2.72 21.36 22.36 1.21 2.24

lh,pbZ,lMCyw&6
CHESW-6 (IC-0629366)

18.30 19.30 29.12 4.97 2.54 30.56 18.28 1.22 2.13

lh,pbZ,lMCyw&7 CHESW-7 15.00 12.50 20.75 4.62 2.38 25.54 22.75 1.21 2.09

lh,pbZ,lMCyw&8 CHESW-8 17.26 13.00 21.80 3.54 2.42 26.18 17.63 1.17 2.41

lh,pbZ,lMCyw&9 CHESW-9 18.06 12.30 23.32 4.81 2.48 27.36 24.12 1.22 2.55

lh,pbZ,lMCyw&10
CHESW-10 (IC-0629368)

18.10 17.00 25.12 6.08 2.58 31.92 23.32 1.21 2.34

lh,pbZ,lMCyw&11 
CHESW-11

15.52 12.30 26.12 5.65 2.70 32.38 16.21 1.23 2.43

lh,pbZ,lMCyw&12 
CHESW-12

16.20 15.27 28.78 6.19 2.62 27.78 17.21 1.13 2.17

lh,pbZ,lMCyw&13 
CHESW-13

16.23 15.60 23.75 7.31 2.24 22.22 15.75 1.15 2.33

lh,pbZ,lMCyw&14 
CHESW-14

17.26 15.86 27.32 6.14 2.61 21.53 22.31 1.17 2.35

lh,pbZ,lMCyw&15 
CHESW-15

17.36 20.12 28.65 5.37 2.60 29.66 24.27 1.20 2.42

lh,pbZ,lMCyw&1 CHESW-16 17.20 17.23 26.38 4.92 2.68 24.32 23.34 1.22 2.65

C.D.(0.05) 1.67 1.32 1.37 0.43 0.20 1.72 1.88 0.12 0.15
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dk"B lso tuunzO;ksa ds Qyksa esa ueh dh ek=k 
70-12 ls ysdj 72-92 izfr'kr rd ikbZ xbZ gSA ;g 
lh,pbZ,lMCY;w&10 ¼72-92 izfr'kr½ esa ;g vf/kdre 
jghA vf/kdre jl lkexzh lh,pbZ,lMCY;w&6 ¼18-30 
izfr'kr½ esa ntZ dh xbZA dqy ?kqyu'khy Bksl dh 
mPpre ek=k lh,pbZ,lMCY;w&6 ¼19-30 0fcz-½ yqxnh esa 
vkSj 29-31 0fcz- ek=k Qyksa ds fNyds esa ntZ dh xbZA 
fofHkUu tuuizdkjksa esa yqxnh esa vEyrk dh ek=k 3-54 
ls ysdj 7-31 izfr'kr rd ikbZ xbZA Qyksa ds xwns esa 
lh,pbZ,lMCY;w&11 ¼32-38 fexzk-½ esa ,Ld‚fcZd ,flM 
lcls vf/kd ntZ fd;k x;kA vf/kdre ?kVrh 'kdZjk 
vkSj dqy 'kdZjk Øe'k% lh,pbZ,lMCY;w&4] 1-42 vkSj 
3-07 izfr'kr ntZ dh x;h ¼rkfydk 11½A mPpre 
isfDVu lkexzh lh,pbZ,lMCY;w&16 ¼1-82 izfr'kr½ esa 
ntZ dh x;h 

oqM ,iy ds o"kZ 2015 esa jksfir u, tuunzO;ksa esa 
fodkl ds ekinaMksa vkSj Qyus okys y{k.k ntZ fd, x,A 
ikS/ks dh o`f) vkSj mit 4 lky dh mez ds ikSèks esa ntZ 
dh xbZA ewyo`ar ifjf/k] lkadqj ifjf/k] ikS/k ÅapkbZ] ikS/k 
QSyko] dqy Qy vkSj Qyksa dk otu Øe'k% 8-12&38-
12lseh] 6-23&36-23 lseh] 1-48&3-83 eh-] 0-48&3-31 
eh- iw&i vkSj 0-50&3-16 eh- m&n] 8-12&60-23 vkSj 
247-23&318-53 xzk ntZ fd;k x;k ¼rkfydk 12½A

The moisture content of wood apple 
genotypes varied from 70.12 to 72.92% and it 
was found maximum in CHESW-10 (72.92%) 
whereas maximum juice content was recorded 
in CHESW-6 (18.30%). The highest total soluble 
solid (TSS) was recorded in genotype CHESW-6 
(19.30 0Brix) in pulp and 29.310Brix in fruit peel. 
The fruit acidity varied from 3.54 to 7.31% in 
pulp among the genotype. The ascorbic acid 
was recorded highest in CHESW-11 (32.38 mg) 
in fruit pulp. The maximum reducing and total 
sugars (Table 11) were estimated in CHESW-4, 
1.42 and 3.07%, respectively. The highest 
pectin content was estimated in CHESW-16  
(1.82%).

The growth parameters and fruiting traits 
recorded in new germplasm of wood apple, 
which were planted in 2015. The plant growth 
character and yield was recorded in 4th year 
age plant. The root stock dia., scion dia., plant 
height, plant spread, total fruit and fruit weight 
were recorded 8.12-38.12cm, 6.23-36.23 cm, 
1.48-3.83 m, 0.48-3.31m EW & 0.50-3.16 m NS, 
8.12-60.23 and 247.23-318.53 g, respectively  
(Table 12).

rkfydk 12- dk"B lso ds u, tuunzO;ksa ds o`f) ekin.M
Table 12. Growth parameters of new germplasm of wood apple

tuuizdkj 
Genotypes

ewyo``r ifjf/k 
¼lseh½ Root 

stock dia. (cm)

lkadqj ifjf/k 
¼lseh½ Scion 

dia. (cm)

ikS/k ÅapkbZ 
¼eh½ Plant 
height (m)

ikS/k QSyko ¼eh½ 
Plant spread (m)

Qyksa dh 
la[;k Total 

fruit (no.)

Qy Hkkj 
¼xzk-½ Fruit 
weight (g)EW NS

CHESW-17 18.32 16.45 2.41 02.25 02.52 No fruiting

CHESW-18 35.23 32.12 3.83 03.15 03.05 10.53 276.85

CHESW-19 27.13 25.14 2.65 02.55 02.50 No fruiting

CHESW-20 15.23 14.18 1.90 00.91 00.89 No fruiting

CHESW-21 36.24 35.42 3.34 02.56 02.53 8.12 292.36

CHESW-22 31.65 28.15 3.45 02.21 02.16 22.53 295.63

CHESW-23 39.12 36.18 4.26 02.92 03.16 20.13 274.36

CHESW-24 18.63 15.36 2.32 01.50 01.72 No fruiting

CHESW-25 34.26 32.45 3.30 03.14 02.89 24.30 284.32

CHESW-26 8.120 6.230 1.48 00.48 00.50 No fruiting

CHESW-27 38.12 36.23 3.82 03.31 03.08 60.23 318.53

CHESW-28 18.23 16.25 2.25 01.64 01.82 No fruiting

CHESW-29 22.23 20.33 2.67 01.98 02.16 15.12 268.56

CHESW-30 24.75 24.25 2.85 01.89 01.93 16.32 290.13

CHESW-31 21.56 22.25 2.35 01.99 01.82 14.23 247.23

CHESW-32 14.34 12.67 1.83 01.39 01.48 No fruiting

C.D. (0.05) 03.53 02.13 0.18 00.16 00.89 1.56 18.23
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chdkusj esa

dk"B lso ds iwoZ esa lajf{kr 3 tuuizdkjksa dk 
'kq"d {ks= ifjfLFkfr esa o`f)] Qyu] vkSj iq"iu ds 
fy, ewY;kadu fd;k x;kA lHkh tuunzO;ksa ds ikS/kksa esa 
vkjafHkd c<+okj /kheh jghA lkr o"kZ ckn Hkh fdlh Hkh 
tuuizdkj esa vHkh rd iq"iu ugha gqvk gSA

lhrkQy ¼,uksuk Ldwekslk½

lhrkQy ds miyC/k tuunzO;ksa dk v/;;u fd;k 
x;k vkSj muds xq.kkRed vkSj ek=kRed y{k.k fp=.k 
ds fy, 47 teZIykTe dk ewY;kadu fd;k x;k ftuesa 
mYys[kuh; fofo/krk ikbZ xbZA xq.kkRed vkSj ek=kRed 
xq.kksa esa Qy otu ¼117-12 ls 372-36 xzk½] Qy yackbZ 
¼6-52 ls 8-36 lseh½] Qy O;kl ¼5-43 ls 8-62 lseh½] 
yqxnh otu ¼48-36 ls 242-38 xzk½] [kksy dk Hkkj ¼42-
28 ls 125-27 xzke½] xwnk izfr'kr ¼45-23 ls 66-21½] 
vkoj.k eksVkbZ ¼2-21 ls 4-43 feeh Qy yqxnh jax 
¼Øheh lQsn ls gYdk lQsn½] Qy dksj yackbZ ¼1-22 
ls 3-48 lseh½] xwnk cukoV ¼joknkj eqyk;e½] dqy 
'kdZjk ¼13-21 ls 17-22 izfr'kr½] ?kVrh 'kdZjk ¼11-39 
ls 15-33 izfr'kr½] ,Ld‚fcZd vEy ¼16-78 ls 38-24 
fexzk½] ¶ysDl la- ¼41-84 ls 98-26½] xqPNs ds lkFk 
cht ¼41-12 ls 84-32½] ¶ysDl ds fcuk cht ¼5-72 ls 
56-18½] xwns dh –<+rk ¼n`<+ ls e/;e½] Vh,l,l ¼25-
27 ls 31-450 fczDl½] vEyrk ¼0-21 ls 0-53 izfr'kr½] 
xwnk lqxa/k ¼gYdh ls rst½] xq.koÙkk ¼vPNk vkSj cgqr 
vPNk½ Hk.Mkj.k {kerk ¼3 ls 6 fnu½ vkSj mit ¼6-25 ls  
22-55 fdxzk@isM+½ ntZ fd;k x;kA miyC/k tuunzO;ksa 
ds ewY;kadu esa  lh,pbZ,llh,&4] lh,pbZ,llh,&13] 
lh,pbZ,llh,&23 vkSj lh,pbZ,llh,&27 Qy dh 
xq.koÙkk vkSj mit o mit dh vof/k ds vk/kkj ij 
csgrj ik, x,A

u, p;fur tuuizdkjksa dks 2017 ds nkSjku [ksr 
esa yxk;k x;k FkkA ewyo`ar vkSj lkadqj O;kl esa Øe'k% 

At Bikaner

Three genotypes were evaluated for 
vegetative, flowering and fruiting related 
attributes under hot arid ecosystems. Vegetative 
growth was observed slow during initial years in 
all genotypes and flowering was not observed 
even after 7 years of planting.

Custard apple (Annona squomosa)

The existing forty seven custard apple 
germplasms were evaluated for their qualitative 
and quantative characters and significant variation 
was found. The qualitative and quantative 
attributes  varied  likes fruit weight (117.12-
372.36g), fruit length (6.52-8.36cm), fruit diameter 
(5.43-8.62cm), pulp weight (48.36-242.38g), rind 
weight (42.28-125.27g), pulp  (45.23-66.21%), rind 
thickness (2.21-4.43mm), fruit pulp color (creamy 
white to dull white), fruit core length (1.22-
3.48cm), pulp texture (soft to gritty), total sugars 
(13.21-17.22%), reducing sugars (11.39-15.33%), 
ascorbic acid (16.78-38.24 mg), no. of flakes 
(41.84-98.26), no. of flakes with seed (41.12-84.32), 
no. of flakes without seed (5.72-56.18), firmness 
of flesh (firm to medium), TSS (25.27-31.45 oBrix), 
acidity (0.21-0.53%), pulp aroma (mild-strong), 
eating quality (good and very good), shelf life 
(3-6 days) and yield (6.25-22.55 kg/tree). Among 
the evaluation of existing germplasm, CHESCA-4, 
CHESCA-13, CHESCA-23 and CHESCA-27 was 
found superior in term of fruit quality and yield 
under field condition.

The new selected genotypes were planted in 
field during 2017. Rootstock and scion diameter 
varied from 18.30 to 36.50mm and 14.50 to 32.80 

fp= 10-  Fkkj xkSjo esa Qyu     Fig. 10. Fruiting of Thar Gaurav (IC-0629365)
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18-30 ls 36-50 feeh vkSj 14-50 ls 32-80 feeh rd dk 
varj ik;k x;kA ikS/ks dh ÅapkbZ 90-24ls ysdj 165-24 
lseh rd ntZ dh xbZA Qyksa dk otu 135-23 ls ysdj 
280-10 xzk- rd ntZ fd;k x;kA Qyksa ds xwns dk Hkkj 
52-23 ls ysdj 121-35 xzk- rd FkkA yqxnh dk çfr'kr 
lh,pbZ,lh,&21 ¼49-22 izfr'kr½ esa vf/kdre ntZ 
fd;k x;kA vf/kdrd cht la[;k lh,pbZ,lh,&33 
¼71-33½ esa ns[kh xbZA

tkequ ¼lkbftfx;e dqfeuh½

tkequ ds 26 mUur tuuçdkjksa dk o`f) iq"iu] 
Qyu vkSj xq.koÙkk fo'ks"krkvksa ds fy, ewY;kadu fd;k 
x;kA iq"iu ,oa Qyu rFkk Qyksa dk iduk] vkfn dh 
pje vOkLFkk Øe'k% Qjojh ls ekpZ vkSj ebZ ls twu 
esa lHkh tuuçdkjksa esa ntZ dh xbZA o"kkZ vk/kkfjr xeZ 
vèkZ'kq"d ikfjfLFkfrdh esa xksek fç;adk esa Qy mit ¼52-
00 fdxzk-½ Qy Hkkj 19-70 xzke yqxnh dk çfr'kr 86-
20] Vh,l,l 16-40 fM-fcz-] vEyrk 0-38 izfr'kr] dqy 
'kdZjk 11-20 izfr'kr vkSj 48-12 fexzk@100xzk foVkfeu 
lh ntZ fd;k x;kA Fkkj Økafr uked fdLe ebZ ds 
vafre lIrkg esa idrh gSA o"kkZ vk/kkfjr xeZ v/kZ'kq"d 
ikfjfLFkfrdh esa izfr ikS/kk Qyksit 48-00 fdxzk] Qy 
Hkkj 20-80 xzke yqxnh 84-20 çfr'kr vkSj Vh,l,l 
17-50 fMfcz- ntZ fd;k x;kA blds vfrfjDr dksad.k 
ckgMksyh] lhvkbZ,l,pts&37] xksdd&1] xksdd&2] 
xksdd&3 cht jfgr vkSj cht;qä dqy 40 tuuçdkjksa 
dk Qwy] Qyu vkSj Qyksa dh xq.koÙkk dh fo'ks"krkvksa ds 
fy, ewY;kadu fd;k x;kA lhvkbZ,l,pts&30 csgrj 
jgh ftlesa 85-20 izfr'kr xwnk] 17-400 fcz- Vh,l,l ntZ 
fd;k x;kA ;g xksek fiz;adk vkSj Fkkj Økafr ds ckn 
idrh gSA o"kZ 2018 ds nkSjku lh,pbZ,l&69 uke ls 
,d vkSj tuuizdkj dk laxzg.k fd;k x;kA bl izdkj 
dqy 69 tkequ tuuizdkj iz{ks= esa yxk;s tk pqds gSaA     

tkequ lh,pbZ,l -69

bldks vka.kn ftys ds vksMs ls ,d= fd;k x;k 
FkkA v/kZ'kq"d ikfjfLFkfrdh dh o"kkZ vk/kkfjr fLFkfr esa 
Qy twu esa idrs gSaA vkadM+ksa ds vuqlkj QyHkkj 20-80 
xzk-] xwnk izfr'kr 85-50] Vh,l,l 17-20 fMfcz] vEyrk 
0-43 izfr'kr] dqy 'kdZjk 12-80 izfr'kr vkSj foVkfeu 
lh dh ek=k 52-45 fexzk@100 xzk- xwns esa ntZ dh x;hA

mm, respectively. The plant height recorded 
90.24-165.24 cm. The fruit weight ranged from 
135.23-280.10g while fruit pulp was observed 
52.23-121.35g. The pulp percentage was 
recorded maximum in CHESCA-21 (49.22%). 
The highest seed number was observed in  
CHESCA-33 (71.33).

Jamun (Syzigium cuminii)

Twenty six promising genotypes of jamun 
were evaluated for growth, flowering, fruiting 
and fruit quality attributes. Peak period of 
panicle emergence was recorded in the month 
of February. Goma Priyanka ripened in the first 
week of June and recorded 52.00 kg fruit yield, 
19.70 g fruit weight, 86.20 % pulp and 16.40  0 
Brix TSS, 0.38 % titratable acidity, 11.20 % total 
sugar and 48.12 mg/100 g vitamin ‘C’ under 
rainfed conditions of hot semi-arid ecosystem. 
Thar Kranti variety ripened in the last week of 
May and  recorded 48.00 kg fruit yield per plant, 
20.80 g fruit weight,  84.20 % pulp and 17.50 o 
Brix TSS under rainfed conditions of hot semi-
arid ecosystem. Further, 40 genotypes including 
Konkan Bahadoli, CISHJ-37,Gokak 1, Gokak 2, 
Gokak 3, Seedless and Seeded jamun have been  
evaluated for growth, flowering, fruiting and fruit 
quality attributes. CHESJ-30 was found promising 
with 85.20 % pulp, 17.40 0Brix TSS, it matures after 
Goma Priyanka and Thar Kranti. During the year 
2018 one genotype i.e. CHES-69 was collected. 
Total germplasm maintained in the field gene 
bank is 69. 

Jamun  CHES-69

It was collected from Ode, district Anand. 
It ripens during June.  It recorded 20.80 g fruit 
weight, 85.50per cent pulp, 17.50oBrix TSS, 
12.80 % total sugar and 52.45 mg/100 g vitamin 
C under rainfed conditions of hot semi-arid  
ecosystem.
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Varietal trial in Jamun

The experiment has been laid out during July-
2013 with 4 varieties (Goma Priyanka, CISHJ-37, 
CISHJ-42 and Konkan Bardoli) and 5 replications. 
Maximum plant height was recorded in CISHJ-37  
(4.82 m)  followed by CISHJ-42. Stock and scion 
girth was found to be maximum in CISH-37 (Table 
13). Plants are growing well under semi arid 
ecosystem of western India.

tkequ esa iztkfrxr ijh{k.k

tkequ dh 4 fdLeksa ¼xksek fç;adk] lhvkbZ,l,p&37] 
lhvkbZ,l,p&42 vkSj dksad.k ckjMksyh½ vkSj 5 
vko`fRr;ksa ds lkFk tqykbZ 2013 ds nkSjku fd;k x;k 
FkkA vf/kdre ikS/ks dh ÅapkbZ lhvkbZ,l,p&37 ¼4-82 
eh-½ esa vkSj blds ckn lhvkbZ,l,p&42 }kjk ntZ dh 
xbZA ewyo`ar vkSj lkadqj dh ifjf/k dks lhvkbZ,l,p&37 
esa vf/kdre ik;k x;k ¼rkfydk 13½A if'peh Hkkjr ds 
v/kZ 'kq"d ikfjfLFkfrdh ra= ds rgr ikS/ks vPNh rjg ls 
fodflr gks jgs gSaA

rkfydk 13- v/kZ’kq"d fLFkfr esa tkequ fdLeksa ds o`f) ekin.M
Table 13. Growth attributes of jamun varieties under semi arid condition.

fdLesa
Varieties

ewyo`r ?ksjk 
¼lseh½

Stock girth (cm)

lkadqj ?ksjk 
¼lseh½

Scion girth (cm)

ikS/k ÅapkbZ ¼eh½
Plant height(m)

ikS/k QSyko ¼iw&i½
Plant spread(E-W)

ikS/k QSyko ¼m&n½
Plant spread (N-S)

xksek fiz;adk
Goma Priyanka

36.11 30.91 3.70 3.60 3.50

lhvkbZ,l,p&37 
CISHJ-37

42.10 34.00 4.82 4.40 4.35

lhvkbZ,l,p&42 
CISHJ-42

40.20 32.10 4.61 3.30 3.22

dksad.k ckjMksyh
Konkan Bardoli

34.00 27.11 3.65 3.50 3.40

CD (P=0.05) 0.40 0.23 0.31 0.13 0.10

beyh ¼VsefjaMl bf.Mdk½

fofHkUu ikni ekin.Mkas ds vk/kkj ij beyh ds 24 
mUur tuuçdkjksa dk iq"iu] Qyu vkSj Qy xq.koÙkk 
dh fo'ks"krkvksa ds fy, ewY;kadu fd;k x;kA iq"ixqPN esa 
lokZf/kd Qy izfr"Bku ¼4-30½ esa ntZ fd, x,A Qyksit 
vkSj xq.koRrk fo'ks"krkvksa ds vk/kkj ij lh,pbZ,lVh&10 
lcls vPNh fdLe jghA 

beyh lh,pbZ,lVh -10

;g lh/kh c<+us okyh LoHkko dh gSA blesa ru eksVk 
vkSj 'kk[kk,a >qdrh gq;h gSaA Qyksit izfr ikS/kk 75-20 
fdxzk- ntZ fd;k x;kA ifjiDork dh pje vof/k ekpZ 
dk vafre lIrkg gSA ifjiDork ds le; blesa yqxnh 
çfr'kr ¼52-60 izfr'kr½ vkSj Vh,l,l ¼70-20 fMfcz-½ 
ntZ fd;k x;kA  

beyh esa iztkfrxr ijh{k.k

;g ç;ksx tqykbZ 2008 esa vkjaHk fd;k x;k FkkA nl 

Tamarind (Tamarindus indica)

Promising genotypes (24 no) of tamarind were 
evaluated for growth, flowering, fruiting and fruit 
quality attributes. Maximum number of fruits per 
panicle was recorded in Pratisthan (4.30). On the 
basis of fruit yield and quality attributes,CHEST-10 
was found promising.

Tamarind CHEST-10

It has up right growth habit, thick trunk and 
drooping branches. It recorded 75.20 kg fruit per 
plant. Peak period of ripening time was last week 
of March. It recorded 52.60  per cent pulp and 
70.20 oBrix TSS during ripening.

 Varietal trial on tamarind

The experiment was conducted in the 
month of July 2008. Ten tamarind varieties, i.e.  
Pratisthan, T-263, PKM-1, Ajanta, DTS-1, Red Type, 
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beyh dh fdLesa] tSls fd çfr"Bku] Vh&263] ihds,e&1] 
vtark] MhVh,l&1] jsM Vkbi] LohV Vkbi] carwj] ;wfjxe 
vkSj xksek izrhd dks ;k–fPNd Cy‚d fMtkbu esa 
yxk;k x;k FkkA fodkl ds iSVuZ vkSj Qyksa dh xq.koÙkk 
fo'ks"krkvksa ij pkj çfr—fr vkSj voyksdu ntZ fd, 
x, FksA vtark dh ikS/kksa dh ÅapkbZ vf/kdre ;kuh 5-50 
eh- ns[kh xbZ] tcfd U;wure ikSèks dh ÅapkbZ LohV Vkbi 
¼3-10 ehVj½ esa ntZ dh xbZ ¼rkfydk 14½A ikS/k QSyko 
¼bZ&MCY;w vkSj ,u&,l½ Hkh vtark esa vfèkdre ik;k 
x;kA xksek izrhd esa iSnkokj ¼30-25 fdxzk@ikS/kk½] Qyh 
yackbZ ¼14-57 lseh½ vkSj xwnk izfr'kr ¼51-83 izfr'kr½ 
vf/kdre ntZ fd;k x;k] tcfd mfjxe esa Vh,l,l 
vkSj dqy 'kdZjk vf/kdre ntZ dh xbZ Fkh ¼rkfydk 
15½A if'peh Hkkjr dh vèkZ&'kq"d fLFkfr ds rgr ikS/ks 
vPNk çn'kZu dj jgs gSaA

Sweet Type, Bantoor, Urigum and Goma Prateek 
were planted in randomized block design with 
four replications and observations on growth 
pattern and fruit quality attributes were recorded. 
Plant height of Ajanta was observed maximum i.e. 
5.50 m while minimum plant height 3.10 m was 
recorded in Sweet Type  (Table 14). Plant spread 
(E-W and N-S) was also found maximum in Ajanta. 
Maximum fruit yield was noted in Goma Prareek 
(30.25 kg / plant) maximum pod length (14.57 
cm) and pulp content (51.83 %) was recorded 
in Goma Prateek, while maximum TSS and total 
sugar was recorded in Urigum (Table 15). Plants 
are performing well under semi - arid condition of  
western India.

rkfydk 14- v/kZ’kq"d ifjfLFkfr esa beyh fdLeksa ds o`f) ekin.M
Table 14. Growth attributes of tamarind varieties under semi arid condition

fdLesa
Varieties

ewyo`r ?ksjk ¼lseh½
Stock girth (cm)

lkadqj ?ksjk 
¼lseh½

Scion girth 
(cm)

ikS/k ÅapkbZ 
¼eh½

Plant 
height (m)

ikS/k QSyko 
¼iw&i½

Plant spread 
(E-W)

ikS/k QSyko 
¼m&n½

Plant spread 
(N-S)

Qyksit 
¼fdxzk@ikS/kk½

Fruit yield (kg/
plant)

izfr"Bku
Pratisthan

44.60 43.30 3.20 3.50 3.60 18.50

Vh&263 T-263 51.20 50.30 3.30 3.20 3.30 6.50

ihds,e&1 PKM-1 64.60 52.90 3.50 3.10 3.20 8.90

vtark Ajanta 77.21 64.50 5.50 4.96 5.15 16.30

MhVh,l&1 DTS-1 66.23 61.30 4.70 4.93 5.10 12.00

jsM VkbZi Red Type 62.80 60.30 5.35 4.50 4.60 8.50

LohV VkbZi  
Sweet Type

55.30 54.20 3.10 3.10 3.20 6.20

carwj Bantoor 44.50 43.20 3.60 3.00 3.12 7.20

mfjxe  Urigum 55.60 54.20 3.95 4.31 3.40 8.00

Xkskek izrhd  
Goma Prateek

62.30 56.30 4.25 3.50 3.70 30.25

CD (P=0.05) 0.20 0.23 0.21 1.12 1.21 1.32
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rkfydk 15- v/kZ’kq"d ifjfLFkfr esa beyh fdLeksa dh Qy xq.koRrk
Table 15. Fruit quality attributes of tamarind varieties under semi arid condition

fdLesa
Varieties

Qyh yEckbZ
Pod length 

(cm)

Qyh otu
Pod weight 

(g)

cht Hkkj 
Seed weight 

(g)

xwnk
Pulp (%)

Vh-,l-,l
T.S.S.

(O  Brix)

vEyrk 
Acidity 

(%)

dqy 'kdZjk
Total 

sugar (%)

foVkfeu lh
Vitamin C 
(mg/100g)

izfr"Bku Pratisthan 11.70 16.70 4.83 40.00 63.50 11.42 48.00 11.80

Vh&263 T-263 11.60 15.60 4.29 44.42 52.00 12.30 42.90 12.40

ihds,e&1 PKM-1 10.90 18.55 6.36 35.09 63.70 12.40 49.00 14.00

vtark Ajanta 12.57 17.80 6.38 35.50 60.53 11.50 46.50 14.90

MhVh,l&1 DTS-1 12.03 11.50 3.73 39.22 60.60 11.45 44.80 19.70

jsM VkbZi Red Type 11.52 14.70 4.48 39.66 59.80 9.20 43.70 21.80

LohV VkbZi Sweet 
Type

10.43 16.40 5.37 34.93 58.00 7.40 42.60 20.00

carwj Bantoor 10.49 19.40 4.37 49.79 59.90 9.70 43.59 19.60

mfjxe  Urigum 11.45 18.98 5.63 42.14 64.30 10.90 48.90 20.10

Xkskek izrhd
Goma Prateek

14.57 20.70 4.78 51.83 64.10 11.78 46.70 24.00

CD (P=0.05) 0.41 1.29 0.64 0.61 1.13 1.11 0.80 1.14

fpjkSath ¼cqpkukfu;k ysut+e½ 

fpjkSath ds 30 mUur tuuçdkjksa dks o`f)] iq"iu] 
Qyu vkSj Qy xq.koÙkk ifjekidksa ds fy, ewY;kafdr 
fd;k x;kA iq"iu vkSj Qyu dh pje vof/k Øe'k% 
Qjojh vkSj ekpZ esa ntZ fd;k x;kA iq"ixqPN dh 
lokZfèkd yackbZ vkSj izfr iq"ixqPN esa Qyu Fkkj fiz;k 
fdLe esa ntZ fd;k x;kA dqy rhl tuuizdkjksa dk 
iz{ks= Hk.Mkj esa vuqj{k.k fd;k x;kA  

egqvk ¼e/kqdk yksaxhQksfyvk½ 

egqvk ds 30 mUur tuuçdkjksa dk c<+okj] iq"iu 
o Qyu ,oa Qy xq.koÙkk ds vk;keksa ij ewY;kadu 
fd;k x;kA Fkkj e/kq fdLe ds Qwyksa esa dqy ?kqyu'khy 
Bksl 'kdZjk ,oa foVkehu lh dh ek=k lokZf/kd ntZ dh 
xbZA Fkkj e/kq fdLe esa QyHkkj ¼28-50 xzk-½ rFkk xqByh 
dk Hkkj ¼12-20 xzk-½ lokZf/kd ntZ fd;k x;k] tcfd 
,e,p&14 esa QyHkkj ¼26-00 xzk-½ rFkk xqByh dk Hkkj 
¼11-50 xzk-½ ntZ fd;k x;kA

djksank ¼dsfjlk dsjsUMl½

djksank ds 40 tuuçdkjksa dk iz{ks= Hk.Mkj esa 
vuqj{k.k ,oa ewY;kadu fd;k x;k A lokZf/kd çfr ikSèkk 
Qy mit 12-20 fdxzk- Fkkj dey iztkfr esa ntZ dh 
x;hA

Chironji (Buchanania lanzan) 

Thirty promising genotypes of chironji were 
evaluated for growth, flowering, fruiting and fruit 
quality attributes. The peak period of flowering 
and fruit set in chironji was recorded in the month 
of February and March, respectively. Maximum 
panicle length and fruit set per panicle was 
recorded in Thar Priya. Total 30 genotypes have 
been maintained in the field gene bank.

Mahua (Madhuca longifolia) 

Total 30 germplasm of Mahua have been 
maintained in the field gene bank and evaluated 
for growth, flowering, fruiting and fruit quality 
attributes. The highest total soluble solids, total 
sugar and vitamin C content was recorded in 
flowers of Thar Madhu. Maximum fruit weight 
(28.50 g) and seed weight (12.20 g) was found in 
Thar Madhu, while MH-14 recorded 26.00g fruit 
weight and 11.50 g seed weight.

Karonda (Carissa carandus)

A total of 40 genotypes have been 
maintained in the field gene bank and were 
evaluated. Maximum fruit yield (12.20 kg/ plant) 
was recorded in Thar Kamal. 
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f[kjuh ¼ekfuydkjk gsDlkUMªk½

f[kjuh ds rhl tuuçdkjksa dk iq"iu] Qyu vkSj 
Qy xq.koÙkk fo'ks"krkvksa ds fy, ewY;kadu fd;k x;kA 
lHkh tuuçdkjksa esa Qy idus dk le; vizSy ds 
vafre lIrkg ls ebZ rd ntZ fd;k x;kA Qy dk Hkkj 
¼5-20 xzke½ vkSj Vh,l,l ¼24-40 fMfcz-½ lokZf/kd Fkkj 
fjrqjkt esaa ntZ fd;k x;kA blds ckn lh,pbZ,lds&1] 
lh,pbZ,lds&6] lh,pbZ,lds&11] lh,pbZ,lds&12 
vkSj lh,pbZ,lds&16 dk Øe FkkA

Qkylk ¼xzsfo;k ,fl;kfVdk½

Qkylk esa dqy 25 tuuizdkj laxzfgr dj iz{ks= esa 
yxk;s x;sA iq"iu dh pje vof/k Qjojh ds nwljs lIrkg 
esa ntZ dh x;hA laxzfgr tuuizdkjksa ds ewY;kadu ds 
ckn ^Fkkj izxfr^ uked fdLe dk fodkl fd;k x;k gSA

taxy tysch ¼ikbFkslsyksfc;e M~;wYl½

xks/kjk esa 

xqtjkr ds iapegy ftys esa losZ{k.k dj 25 
tuuizdkjksa dk laxzg.k fd;k x;kA mUur tuuizdkjksa 
dks iz{ks= esa yxk;k x;k gSA lHkh tuuizdkjksa esa iq"iu 
dh pje vof/k tuojh&Qjojh esa ntZ dh x;hA 
lh,pbZ,l,e&4 esa 74-10 izfr'kr xwns ds lkFk 30-70 
xzk- QyHkkj lokZf/kd ntZ fd;k x;k] tcfd lokZf/kd 
Vh,l,l 25-60 fMfcz- lh,pbZ,l,e&12 esa ntZ fd;k 
x;kA o"kZ 2018 ds nkSjku olkM] Mkdksj] xqtjkr ls 
1 tuuizdkj ¼ lh,pbZ,l,e&28½ dks laxzfgr fd;k 
x;k FkkA

chdkusj

taxy tysch ds rhu tuuizdkjksa dk o`f)] iq"iu 
vkSj Qyu gsrq ewY;kadu fd;k x;kA ikS/ks vPNh c<+okj 
ds lkFk py jgs gSaA ikS/kksa esa jksi.k ds N% o"kksZa ds ckn 
Hkh fdlh izdkj dk iq"iu ugha ns[kk x;kA

taxy tysch esa isp cfMax ds le; dk ekudhdj.k

tqykbZ 2017 ls ekfld varjky ij isp cfMax dk 
dk;Z fd;k x;kA blesa lcls vf/kd lQyrk ¼78-20½ 
ekpZ vkSj mlds ckn vizSy ,oa ebZ ds efguksa esa ntZ 
dh x;hA ekpZ ekg esa dh xbZ isp cafMx esa uokadqj dh 
yEckbZ lcls vf/kd ntZ dh xbZA

Khirni (Manikara hexandra)

Thirty genotypes were evaluated for 
flowering, fruiting and fruit quality attributes. Peak 
period of ripening was recorded from last week of 
April to May in all the genotypes. Maximum fruit 
weight (5.20 g) and TSS (24.40oBrix) was recorded 
in Thar Rituraj, closely followed by CHESK-1, 
CHESK-6,   CHESK-11, CHESK-12 and CHESK-16.

Phalsa (Grewia subinequalis) 

A total of 25 genotypes have been collected 
and established in the field. Peak period  of 
flowering was noted in second week of February. 
After evaluation Thar Pragati was identified as 
variety.

Manila Tamarind (Pithecelobium dulce)

At Godhra

Survey was made and 25 germplasm have 
been established in the field. Peak period of 
flowering was noted in January-February in all 
genotypes. Maximum fruit weight 30.70 g with 
74.10 per cent pulp was recorded in CHESM-4, 
while, highest TSS was recorded in CHESM-12 
(25.60 oBrix). During the year 2018, 1 genotype 
(CHESM-28) from Vasad Dakore, Gujarat was 
collected.

At Bikaner

Three germplasm of Manila tamarind were 
evaluated for vegetative, flowering and fruiting 
related parameters. Plants were growing well 
under field condition and flowering was not 
observed in any types even after six years of 
planting.

Standardization of time of patch budding in manila 
tamarind

Patch budding was done at monthly interval 
from July-2017. Maximum success percent (78.20) 
was recorded in March, closely followed by April 
and May. Maximum length of sprout was recorded 
when patch budding was done in the month of 
March.
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ukjaxh esa iztkfrxr ijh{k.k

vkB fdLeksa ds lkFk ukjaxh ij iztkfrxr ijh{k.k 
fd;k x;k FkkA blesa dqy 8 fdLesa tSls& ;kuh osysafl;k] 
CyM jsM] Msth] ikbu,Iiy] ekslkach] tkQk] gsefyu vkSj 
lFkxqM+h j[kh x;h FkhA ikS/k o`f) vPNh jghA lFkxqM+h 
vkSj mlds ckn ekslEch esa ikS/kk fodkl vkSj ewyo`aRr 
ifjf/k vf/kdre ntZ dh xbZ FkhA

ve:n ¼isflfM;e xqvktok½

losZ{k.k] laxzg vkSj vuqj{k.k  

xqtjkr ds vkuan vkSj Hkkouxj ,oa egkjk"Vª ds 
iwuk {ks=ksa ds fofo/krk ls Hkjiwj {ks=ksa dk losZ{k.k fd;k 
x;kA fofHkUu LFkkuksa dh ;k=k ds nkSjku xqtjkr ¼7½ 
vkSj egkjk"Vª ¼2½ ds bu ftyksa ls ve:n ds ukS mUur 
tuunzO; ,df=r fd, x,A buesa ls vkB esa vkd"kZd 
Qyksa ds jax ds lkFk yky xwnk jax gSA 

buesa ls ,d] ftls LFkkuh; :i ls egkjk"Vª ds 
iq.ks {ks= esa jrunhi ds :i esa tkuk tkrk gS] esa gYdk 
xqykch xwnk rFkk cM+s vkdkj yxHkx 300&350 xzk- ds 
Qy FksA Qyksa dh Hk.Mkj.k {kerk cgqr de vkSj cht 
vkdkj cMs+ ¼496 cht@Qy½ Fks tks [kkrs le; pckus 
esa cgqr dMs+ Fks ¼100 cht otu 2-30 xzke½A jrunhi 
ikS/kksa ds LoLFkkus voyksdu ls bldh mPp mit {kerk 
vkSj lw[kk lfg".kqrk dk irk pykA Hkkouxj ls ,d= 
fd, x, tuuizdkj esa] bykgckn lQsnk fdLe dh 
rjg ,d xksy vkdkj dk Qy Fkk] ftlesa fNyds dk 
jax pednkj ihyk] cht e/;e uje o de la[;k esa 
vkSj Lokn esa [kV~Vk&ehBs dk feJ.k FkkA lHkh ,df=r 
ve:n tuunzO; lQyrkiwoZd iz{ks= thu HkaMkj esa 
LFkkfir fd, x, vkSj os vPNh rjg ls py jgs gSaA 
bl çdkj] ve:n ds fofHkUu fdLeksa lfgr dqy 35 
tuunzO; iz{ks= thu cSad esa 'kkfey gSaA

ve#n tuunzO;ksa dk ewY;kadu

vf/kdka'k tuunzO;ksa ds ikS/kksa esa mudk o`f) LoHkko 
lh/ks c<+okj dk ¼lh,pbZ,lth&2] lh,pbZ,lth&4] 
lh,pbZ,lth&5] lh,pbZ,lth&15] lh,pbZ,lth&19] 
lh,pbZ,lth&19] lh,pbZ,lth&24] lh,pbZ,lth&28]  
Losrk] /koy] ,eih;w,Vh&2½ blds ckn v/kZ QSyko 
LoHkko esa ¼lh,pbZ,lth&1] lh,pbZ,lth&21] 
lh,pbZ,lth&23] bykgkcknh lQsnk] yfyr] oh,uvkj 
fogh 1] FkkbZ ve#n] ,eih;w,Vh&1 vkSj dqN esa 
QSyko LoHkko esa ¼lh,pbZ,lth&16] ,y&49½ ik;k 

Varietal trial in sweet orange

Varietal trial on sweet orange with eight 
varieties was conducted. There were 8 varieties i.e. 
Valencia, Blood red, Daisy, Pineapple, Mosambi, 
Jaffa, Hemlin and Sathgudi. Growth performance 
was good. Maximum plant growth and root stock 
girth was recorded in Sathgudi closely followed 
by Mosambi.

Guava (Psidium guajava)

Survey, collection and conservation

Diversity rich areas of Anand and Bhavnagar 
in Gujarat and Pune, Maharashtra were surveyed. 
During the visit of different locations nine elite 
germplasm of guava were collected from these 
districts of Gujarat (7) and Maharashtra (2). Out 
of these, eight are having red pulp colour with 
attractive fruit colour. 

One of these, locally known as Ratandeep 
in Pune region of Maharashtra had bigger fruit 
size of around 300-350 g with slight pinkish pulp. 
Shelf-life of fruit was observed poor with too 
much bold seed size (496 seeds/fruit) and hard to 
chew (100 seed weight 2.30 g). In-situ observation 
of Ratandeep plants revealed its high yield 
potential and drought hardyness. Among the 
genotypes collected from Bhavnagar, one guava 
genotype had round shaped fruit like Allahabad 
Safeda with bright yellow peel colour, less 
number of medium soft seeds and deep pink pulp 
with fine TSS:acid blend. All the collected guava 
germplasm were successfully established in the 
field gene repository and they are surviving well. 
Thus, in totality field gene bank of guava contains 
35 germplasm including varieties.

Evaluation of guava germplasm

Plant growth habit of most of the guava 
genotypes found to be upright (CHESG-2, 
CHESG-4, CHESG-5, CHESG-11, CHESG-15, 
CHESG-19, CHESG-24, CHES-28, Sweta, Dhawal, 
MPUAT-2) followed by semi spreading (CHESG-1, 
CHESG-21, CHESG-23, Allaahabad Safeda, Lalit, 
VNR Vihi1, Thai guava, MPUAT-1 and spreading 
(CHESG-16, L-49). The maximum plant height 
was recorded in CHESG-11 (3.0 m) followed by 
CHESG-5 (2.80 m), while the minimum plant 
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x;kA ikS/k ÅapkbZ lh,pbZ,lth&11 ¼3-0 eh½ esa vkSj 
mlds ckn lh,pbZ,lth&5 ¼2-80 eh½] ntZ dh xbZ] 
tcfd U;wure Losrk ¼1-46 eh½ esa ntZ dh xbZA nksuksa 
fn'kkvksa esa ikS/k QSyko ¼m&n 2-98 eh vkSj iw&i 3-0 
eh½ lh,pbZ,lth&16 esa vf/kdre ns[kk x;kA ikS/k 
QSyko U;wure yfyr ¼1-60 vkSj 1-66 eh½ esa ntZ fd;k 
x;kA vf/kdre ruk ifjf/k lh,pbZ,lth&24 ¼7-53 
lseh½ esa ntZ dh xbZA tcfd FkkbZ ve:n esa ruk ?ksjk 
U;wure Fkk ¼rkfydk 16½A v/;;u ds varxZr yh xbZ 
fdLeksa lfgr lHkh 21 tuunzO;ksa esa Qyu ns[kk x;k 
FkkA lh,pbZ,lth&21 esa izfr ikS/kk Qyksa dh la[;k 
vf/kdre ¼85½ Fkh vkSj ;g /koy vkSj ,eih;w,Vh &2 
¼16-66½ esa U;wure ns[kh xbZA lh,pbZ,lth&21 esa izfr 
o`{k iSnkokj ¼10-03 fdxzk½ lcls vf/kd ntZ dh xbZA 
blds ckn lh,pbZ,lth&15 ¼13-57 fdxzk½ esa ntZ dh 
xbZ ¼fp= 11½] tcfd U;wure Qy iSnkokj /koy ¼1-68 
fdxzk½ esa ikbZ xbZA

height was noted in Sweta (1.46 m). The maximum 
plant spread was observed in both the directions 
(N-S 2.98 m and E-W 3.0 m) in CHESG-16. The 
minimum plant spread in both the directions was 
found to be in Lalit (1.60 & 1.66 m). The maximum 
stem girth was recorded in CHESG-24 (7.53 cm), 
while the minimum was in Thai guava (Table 16). 
The fruiting was observed in all the 21 germplasm 
including varieties under the study. The maximum 
number of fruits/tree was observed in CHESG-21 
(85) followed by MPUAT-1 (75) and it was found 
minimum in Dhawal and MPUAT-2 (16.66). 
The maximum fruit yield/tree was recorded in 
CHESG-21 (13.57 kg) followed by CHESG-15 (10.03 
kg) (Fig. 11) while the minimum fruit yield was 
found in Dhawal (1.68 kg).  

ifjiDo Qy 
Mature fruits 

Qyksa dk jax 
Fruit colour 

fp= 11- ve#n lh,pbZ,lth&15  Fig. 11. Guava CHESG-15

xgjk yky xwnk
Deep red pulp 

vf/kdre Qy otu ,eih;w,Vh&2 ¼322-33 xzk-½ esa 
ns[kk x;kA U;wure Qy Hkkj /koy ¼97-66 xzk½ esa ntZ 
fd;k x;kA lh,pbZ,lth&21 ¼8-82 lseh½ esa Qyksa dh 
yackbZ vf/kdre ntZ dh xbZ] ftlds ckn FkkbZ ve:n 
¼8-22 lseh½ esa jgh vkSj Qyksa lcls vf/kd pkSM+kbZ 
,eih;w,Vh&2 ¼8-71lseh½ vkSj mlds ckn FkkbZ ve:n 
¼8-22 lseh½ ntZ dh xbZA gkykafd] U;wure Qy yackbZ 
vkSj pkSM+kbZ ,eih;w,Vh&1 ¼5-25 lseh½ esa ns[kh xbZA 
,eih;w,Vh &2 esas cht dksj O;kl ¼6-0 lseh½ vkSj yqxnh 
dh eksVkbZ ¼1-70 lseh½ vf/kdre ntZ dhA 100 chtksa 
dk otu lcls vf/kd oh,u,uvkj fogh 1 ¼1-97 xzk½ 
esa ntZ fd;k x;k vkSj ;g lh,pbZ,lth&15 ¼0-87 xzk½ 
esa de ls de lcls de FkkA

Vh,l,l dh mPpre ek=k /koy ¼20-00 fczDl½ 
esa vkSj U;wure ,eih;w,Vh&1 ¼12-830 fczDl½ esa ntZ 
dh xbZA vEyrk ¼0-95 izfr'kr½ vkSj ,Ld‚fcZd ,flM 
¼283-20 fexzk-@100 xzk-½ lh,pbZ,lth&21 esa vf/kdre 

The maximum fruit weight was observed in 
MPUAT-2 (322.33 g). The minimum fruit weight 
was recorded in Dhawal (97.66 g). The maximum 
fruit length was recorded in CHESG-21 (8.82 cm) 
followed by Thai guava (8.22 cm) while the highest 
width was found in MPUAT-2 (8.71 cm) followed 
by Thai guava (8.22 cm). However, the minimum 
fruit length and width were observed in MPUAT-1 
(5.25 cm). MPUAT-2 recorded the maximum seed 
core diameter (6.0 cm) and pulp thickness (1.70 
cm). The highest 100 seed weight was noted in 
VNNR Vihi1 (1.97 g), while it was recorded least in 
CHESG-15 (0.87 g). 

The highest TSS was recorded in Dhawal (20.0 
0Brix), while the minimum TSS was observed in 
MPUAT-1 (12.83 0Brix). The maximum acidity (0.95 
%) and ascorbic acid (283.20 mg/100 g) were 
recorded in CHESG-21 while the minimum acidity 
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ntZ fd, x,] tcfd U;wure vEyrk ¼0-49 izfr'kr½ 
vkSj ,Ld‚fcZd ,flM ¼67-98 fexzk-@100 xzk½ ,y&49 
¼rkfydk 17½A

(0.49 %) and ascorbic acid (67.98 mg/100 g) were 
found in L-49 (Table 17).   

rkfydk 16- ve:n tuunzO;ksa dk ouLifr fodkl ekin.M vkSj mit
Table 16.  Vegetative growth characters and yield of guava germplasm

tuuizdkj 
Germplasm

ikS/k ÅapkbZ 
¼lseh½ 
Plant 

height (cm)

N=d QSyko 
Canopy spread

ruk ifjf/k 
¼lseh½ 

Stem girth 
(cm)

izfr ikS/k Qy 
la[;k  

No. of fruits/ 
tree

izfr ikS/kk mit 
¼fdxzk½  

Yield/tree (kg)

xwnk jax 
Pulp 

colour
iw&i¼eh½ 
E-W (m)

m&n¼eh½ 
N-S (m)

lh,pbZ,lth&1  
CHESG-1

2.43 2.55 2.61 5.53 55.66 8.11 lQsn
White

lh,pbZ,lth&2  
CHESG-2

2.26 2.07 2.26 6.42 30.0 5.33 xqykch
Pink

lh,pbZ,lth&4  
CHESG-4

2.08 2.17 2.62 4.51 40.0 6.45 lQsn
White

lh,pbZ,lth&5  
CHESG-5

2.80 2.8 2.7 5.67 46.66 7.99 lQsn
White

lh,pbZ,lth&11 
CHESG-11

3.00 2.58 2.7 7.11 28.33 4.35 lQsn
White

lh,pbZ,lth&15 
CHESG-15

2.76 2.53 2.73 6.01 65.0 10.03 xqykch
Pink

lh,pbZ,lth&16 
CHESG-16

2.66 2.98 3 7.06 22.33 3.52 xqykch
Pink

lh,pbZ,lth&19 
CHESG-19

2.23 2.58 2.4 4.78 41.66 5.61 lQsn
White

lh,pbZ,lth&21 
CHESG-21

2.40 2.5 2.4 5.28 85.0 13.57 xqykch
Pink

lh,pbZ,lth&23 
CHESG-23

2.13 2.2 2.23 5.01 21.66 3.51 lQsn
White

lh,pbZ,lth&24 
CHESG-24

2.4 2.53 2.43 7.53 20.0 3.83 xqykch
Pink

lh,pbZ,lth&28 
CHESG-28

1.90 1.93 1.76 4.26 25.0 5.61 lQsn
White

bykgkckn lQsnk 
Alla. Safeda

2.02 2.53 2.3 4.57 23.33 3.05 lQsn
White

,y&49  
L-49

1.80 2.5 2.48 4.63 60.0 11.15 lQsn
White

yfyr  
Lalit

1.86 1.6 1.66 3.96 35.0 3.57 xqykch
Pink

Losrk 
Sweta

1.46 1.73 1.9 3.74 26.6 3.08 lQsn
White

/koy 
Dhawal

2.16 1.96 2.32 5.37 16.66 1.68 lQsn
White

FkkbZ ve:n 
Thai Guava

1.80 2.25 2.43 3.45 45.0 11.33 lQsn
White
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tuuizdkj 
Germplasm

ikS/k ÅapkbZ 
¼lseh½ 
Plant 

height (cm)

N=d QSyko 
Canopy spread

ruk ifjf/k 
¼lseh½ 

Stem girth 
(cm)

izfr ikS/k Qy 
la[;k  

No. of fruits/ 
tree

izfr ikS/kk mit 
¼fdxzk½  

Yield/tree (kg)

xwnk jax 
Pulp 

colour
iw&i¼eh½ 
E-W (m)

m&n¼eh½ 
N-S (m)

oh,uvkj fogh&1
VNR Vihi1

1.96 2.06 2.17 4.35 40.0 10.01 lQsn
White

,eih;w,Vh&1
MPUAT-1

2.38 2.8 2.73 4.6 75.0 7.99 lQsn
White

,eih;w,Vh&2
MPUAT-2

2.60 2.7 2.8 5.52 16.66 5.39 lQsn
White

lhMh CD (0.05)
0.22 0.34 0.4 0.94 6.26 1.70 -

rkfydk 17- ve:n tuunzO;ksa dk HkkSfrd&jlk;fud fp=.k
Table 17. Physico-chemical characters of guava germplasm

tuuizdkj Germplasm Qy Hkkj 
¼xzk½ Fruit 
weight (g)

Qy yackbZ 
¼lseh½ Fruit 
length (cm)

Qy pkSM+kbZ 
¼lseh½ Fruit 
width (cm)

Vh,l,l 
¼0fcz½ TSS 

(0B)

vEyrk 
Acidity 

(%)

,LdkWjfcd vEy 
Ascorbic acid 

(mg/100g)

lh,pbZ,lth&1 CHESG-1 146.28 7.56 6.20 13.33 0.53 155.58

lh,pbZ,lth&2  CHESG-2 176.83 6.27 6.84 15.16 0.76 265.97

lh,pbZ,lth&4  CHESG-4 159.83 6.19 6.87 17.50 0.74 252.23

lh,pbZ,lth&5  CHESG-5 172.33 6.57 6.56 17.50 0.75 183.76

lh,pbZ,lth&11 CHESG-11 155.0 8.18 6.18 19.50 0.86 192.46

lh,pbZ,lth&15 CHESG-15 154.0 6.07 6.60 17.16 0.58 201.86

lh,pbZ,lth&16 CHESG-16 156.66 6.04 6.44 16.63 0.76 230.85

lh,pbZ,lth&19 CHESG-19 134.83 7.85 5.86 15.33 0.70 213.81

lh,pbZ,lth&21 CHESG-21 215.66 8.82 7.16 16.16 0.95 283.20

lh,pbZ,lth&23 CHESG-23 161.50 8.02 6.42 15.93 0.57 177.76

lh,pbZ,lth&24 CHESG-24 190.50 6.44 7.06 14.6 0.69 174.47

lh,pbZ,lth&28 CHESG-28 227.16 7.66 7.15 15.63 0.64 67.98

bykgkckn lQsnk Alla. Safeda 132.16 5.75 6.05 15.26 0.69 192.74

,y&49 L-49 190.93 6.95 6.37 14.06 0.49 193.81

yfyr Lalit 126.16 5.75 6.05 14.66 0.53 146.83

Losrk Sweta 115.73 6.17 5.91 14.96 0.77 162.51

/koy Dhawal 97.66 5.63 5.44 20.00 0.74 91.66

FkkbZ ve:n Thai Guava 257.66 8.22 7.81 15.23 0.64 69.81

oh,uvkj fogh&1VNR Vihi1 251.17 7.61 7.73 14.33 0.73 158.74

,eih;w,Vh&1 MPUAT-1 106.83 5.25 5.93 12.83 0.60 200.57

,eih;w,Vh&2 MPUAT-2 322.33 8.14 8.71 14.00 0.60 282.52

,lbZ,e$ Sem± 13.38 0.24 0.19 0.62 0.04 9.11

lhMh CD (0.05)
38.26 0.69 0.55 1.77 0.11 26.04

lhoh CV (%) 13.34 6.03 4.99 6.81 9.74 8.5
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uhacw 

losZ{k.k] laxzg.k vkSj laj{k.k 

xqtjkr esa iapegy] vk.kan rFkk Hkkouxj vkSj 
egkjk"Vª ds iq.ks esa ds fofHkUu uhacw dh [ksrh okys {ks=ksa 
esa mUur tuunzO;ksa ds laxzg ds fy, [kkst dh xbZA 
Hkkouxj esa vkuqoaf'kd ifjorZu'khyrk vf/kd ns[kh xbZ] 
tgka ds fdlkuksa us uhcw dh [ksrh esa irys fNyds okys 
tuuizdkj dh vis{kk eksVk fNydk okys dks çkFkfedrk 
nh] D;ksafd eksVs fNyds esa csgrj Hk.Mkj.k {kerk gksrh 
gSA esykukst] uked dodh; chekjh egkjk"Vª ds iq.ks 
vkSj xqtjkr ds iapegy ftyksa ds iqjkus ckxksa esa 
ns[kh xbZ ¼fp= 12½A gkyk¡fd] xqtjkr ds Hkkouxj esa 
dhV&O;kf/k;ksa vkSj chekfj;ksa dk xaHkhj çdksi ugha ik;k 
x;kA fjiksfVaZx vof/k ds nkSjku] Hkkouxj ls rhu vkSj 
iq.ks ls Qqys ljcrh uked tuunzO;ksa dks ,d= fd;k 
x;k vkSj QhYM thu cSad esa yxk;k x;kA orZeku esa 
lexz iz{ks= thu cSad esa uhacw oxhZ; esa uhacw ds 35] larjk 
ds 6 vkSj flVªl esfMdk ds lQsn vkSj cSaxuh Qwy çdkj 
ds ,d&,d tuuizdkj 'kkfey gSaA

tuunzO; ewY;kadu 

uhacw ds fofHkUu tuunzO;ksa ds ouLifr fodkl dk 
fp=.k ntZ fd, x,A çekfyuh ¼3-53 eh½ esa lcls 
vfèkd ikS/ks ÅapkbZ ntZ dh xbZ] blds ckn lkbZa ljcrh 
¼2-90 ehVj½ dk Øe jgkA tcfd xaxkuxj&1 dks lcls 
vf/kd NksVh fdLe ¼1-51 ehVj½ ds :i esa ntZ fd;k 
x;k ¼rkfydk 18½A nksuksa fn'kkvksa esa ikS/k dk QSyko 
lh,pbZ,l,y&12 ¼3-40 vkSj 3-30 eh½ esa vf/kdre 
ik;k x;k] mlds ckn ;g çekfyuh ¼3-33 vkSj 3-30 eh½ 
esa jgk] tcfd U;wure xaxkuxj&1 ¼1-80 vkSj 1-90 eh½ 
esa ntZ fd;k x;kA vf/kdre ruk ?ksjk çekfyuh ¼7-65 
lseh½ esa ntZ fd;k x;kA

Acid Lime

Survey, collection and conservation

Various acid lime growing areas of 
Panchmahals, Anand and Bhavnagar in Gujarat 
and Pune in Maharashtra were explored for 
collection of elite germplasm thereof. Higher 
genetic variability was seen in Bhavanagar, where 
farmers preferred acid lime genotypes having 
thicker peel over thin peeled genotypes, owing 
to advantage of better shelf-life in thick peeled 
types. Melanose, a fungal disease was observed in 
the old orchards of district Panchmahals in Gujarat 
and Pune in Maharashtra (Fig. 12). However, 
severe infestation of insect-pests and diseases 
were not found in Bhavanagar, Gujarat. During 
reporting period, three acid limes and one lemon 
genotype from Bhavnagar and Phule Sarbati from 
Pune were collected and planted in the field gene 
bank. At present in totality field gene bank of 
citrus acid group contains 35 genotypes of lime, 
6 genotypes of lemon and one genotype of each 
white and purple flowering type of Citrus medica.

Germplasm Evaluation  

The vegetative growth characters of different 
lime genotypes were recorded. The maximum 
plant height was recorded in Pramalini (3.53 
m) followed by Sai Sarbati (2.90 m), while 
Ganganagar-1 was found most dwarfing  with 
height 1.51 m (Table 18). Canopy spread in both 
the direction was found maximum in CHESL-12 
(3.40 & 3.30 m) followed by Pramalini (3.33 & 
3.30 m) while the minimum canopy spread was 
observed in Ganganagar-1 (1.80 & 1.90 m). The 
maximum stem girth was recorded in Pramalini 
(7.65 cm).

fp= 12- lkbZ ljcrh fdLe ds esyksukWt jksx ls izHkkfor Qy 
Fig. 12: Melanose infected fruits of Sai Sarbati
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rkfydk 18- uhacwoxhZ; tuunzO;ksa esa okuLifrd o`f) dk fp=.k
Table 18.  Vegetative growth characters of acid lime germplasm

tuuizdkj Germplasm ikS/k ÅapkbZ ¼lseh½ 
Plant height (cm)

N=d QSyko Canopy spread ruk ifjf/k 
¼lseh½ Stem 

girth (cm)
iw&i¼eh½ E-W (m) m&n¼eh½ N-S (m)

izekfyuh Pramalini 3.53 3.33 3.30 7.65

foØe Vikram 2.40 2.33 2.63 5.80

lkbZ ljcrh Sai Sarbati 2.90 3.23 3.07 6.77

xaxkuxj&1 Ganganagar-1 1.51 1.80 1.90 4.14

lh,pbZ,l,y&3 CHESL-3 2.53 2.90 3.00 5.96

lh,pbZ,l,y&4CHESL-4 2.30 2.83 2.70 5.92

lh,pbZ,l,y&5 CHESL-5 2.30 2.60 2.66 5.04

lh,pbZ,l,y&6 CHESL-6 2.06 2.50 2.50 5.88

lh,pbZ,l,y&7 CHESL-7 2.50 2.93 2.73 5.43

lh,pbZ,l,y&8 CHESL-8 2.48 2.60 2.87 5.78

lh,pbZ,l,y&9 CHESL-9 2.37 2.93 2.80 5.07

lh,pbZ,l,y&10 CHESL-10 2.37 3.30 3.03 6.89

lh,pbZ,l,y&10 1 CHESL-10-1 2.40 2.60 2.50 5.27

lh,pbZ,l,y&13 CHESL-12 2.50 3.40 3.30 6.71

lh,pbZ,l,y&13 CHESL-13 2.23 2.50 2.43 5.61

lh,pbZ,l,y&14 CHESL-14 2.60 2.90 3.40 5.45

lh,pbZ,l,y&15 CHESL-15 2.20 2.70 2.59 5.53

lh,pbZ,l,y&16 CHESL-16 2.13 2.67 2.73 5.79

lh,pbZ,l,y&17 CHESL-17 2.20 2.67 2.73 5.31

lh,pbZ,l,y&19 CHESL-19 2.50 3.00 2.67 5.78

lh,pbZ,l,y&20 CHESL-20 2.60 3.03 3.20 6.02

lh,pbZ,l,y&25 CHESL-25 2.45 2.68 2.66 5.42

lh,pbZ,l,y&30 CHESL-30 2.73 3.30 3.30 5.94

lh,pbZ,l,y&31 CHESL-31 2.40 1.90 2.40 5.34

lh,pbZ,l,y&32 CHESL-32 2.57 2.43 2.73 6.17

,lbZ,e$ Sem± 0.18 0.19 0.17 0.41

lhMh CD (0.05)
0.51 0.54 0.49 1.17

lhoh CV (%) 12.66 11.69 10.83 12.41

ir>M+ ds ekSle ds nkSjku 10 tuuizdkjksa esa iq"iu 
vkSj Qyu voyksfdr fd;k x;k] tcfd v/;;fur 
lHkh 25 tuuizdkjksa esa olar ds nkSjku Qwy vk x;s FksA 
uhacw vfHko/kZd lh,pbZ,l,y&17 esa Qyksa dk otu ¼49-
33 xzk½] yackbZ ¼4-47 lseh½] pkSM+kbZ ¼4-52 lseh½] Nhydk 
eksVkbZ ¼0-17 lseh½ vkSj jl çfr'kr ¼43-17 izfr'kr½ 
ds lkFk cht@Qy ¼16-33½ dh la[;k vf/kdrd ntZ 
dh xbZA ;)fi] lh,pbZ,l,y&9] lh,pbZ,l,y&10] 

Flowering and fruiting was observed in 10 
genotypes during autumn season while all 25 
genotypes under study flowered during spring 
season. Acid lime accession CHESL-17 recorded 
the highest fruit weight (49.33 g), length (4.47 
cm), width (4.52 cm), peel thickness (0.17 cm) and 
number of seeds/fruit (16.33) with the minimum 
juice percentage (43.17 %). However, ≥ 38 g fruit 



62

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

lh,pbZ,l,y&31 vkSj lkbZa ljcrh esa] Qyksa ds 
otu 38 xzk-] yackbZ vkSj pkSM+kbZ 4 lseh- ntZ dh 
x;h FkhA Nhydk eksVkbZ esa xaxkuxj&1 esa U;wure 
0-10 lseh ns[kh xbZ] ftlds ckn lh,pbZ,l,y&9] 
lh,pbZ,l,y&20] lh,pbZ,l,y&31 vkSj çekfyuh 
esa fNydk eksVkbZ 0-11 lseh ntZ dh x;hA çekfyuh 
¼11-67½] xaxkuxj&1 ¼15-33½ vkSj lh,pbZ,l,y&17 
¼16-33½ dks NksM+dj vf/kdka'k tuuizdkjksa esa cht dh 
la[;k 6 ;k mlls de ikbZ xbZA lcls vf/kd jl 
çfr'kr lh,pbZ,l,y&9 ¼57-48 izfr'kr½ esa ntZ fd;k 
x;k] blds ckn lh,pbZ,l,y&31 ¼54-92 izfr'kr½ 
dk Øe jgkA Vh,l,l dh ek=k lh,pbZ,l,y&6] 
lh,pbZ,l,y&20 vkSj lh,pbZ,l,y&31 dks NksM+dj 
vf/kdka'k tuuizdkjksa esa 8-50 ds vklikl ntZ dh 
xbZ FkhA tcfd vEyrk lh,pbZ,l,y&17 ¼6-96 
izfr'kr½ vkSj xaxkuxj&1 ¼5-12 izfr'kr½ dks NksM+dj 
lHkh tuuizdkjksa 7-50 ds vkl ikl esa ns[kh x;hA 
mPpre Vh,l,l%vEyrk vuqikr xaxkuxj&1 ¼1-75½ 
vkSj lh,pbZ,l,y&17 ¼1-39½ esa ntZ fd;k x;k] tcfd 
;g lh,pbZ,l,y&6 vkSj lh,pbZ,l,y&31 esa lcls 
de ¼0-94½ jgk Fkk ¼rkfydk 19½A

weight, length and width ≥ 4 cm were noted in 
CHESL-9, CHESL-10, CHESL-31 and Sai Sarbati. A 
minimum peel thickness of 0.10 cm was observed 
in Ganganagar-1 which was followed by 0.11 cm 
in CHESL-9, CHESL-20, CHESL-31 and Pramalini. In 
most of the genotypes, number of seeds was found 
to be 6 or lesser except that Pramalini (11.67), 
Ganganagar-1 (15.33) and CHESL-17 (16.33). The 
highest juice percentage was recorded in CHESL-9 
(57.48 %) followed by CHESL-31 (54.92 %). The 
TSS 8.50 was recorded in most of the genotypes 
except CHESL-6, CHESL-20 and CHESL-31 while 
acidity ≥ 7.50 was observed in all the genotypes 
except CHESl-17 (6.96 %) and Ganganagar-1 
(5.12%). The highest TSS:acidity was recorded in 
Ganganagar-1 (1.75) and CHESL-17 (1.39) while 
it was observed the least (0.94) in CHESL-6 and 
CHESL-31 (Table 19).

rkfydk 19- ir>M+ esa iqf"ir uhacw oxhZ; tuuizdkjksa dk HkkSfrd&jklk;fud fp=.k 
Table 19: Physico-chemical characters of autumn flowered genotypes of acid lime germplasm.

tuunzO; 
Germplasm

Qy Hkkj 
¼xzk½ Fruit 
weight (g)

Qy yackbZ 
¼lseh½ 
Fruit 

length 
(cm)

Qy pkSM+kbZ 
¼lseh½ 

Fruit width 
(cm)

fNydk eksVkbZ 
¼feeh½ Peel 
thickness

(mm)

izfr Qy 
chtksa dh 
la[;k No. 
of seeds/ 

fruit

jl 
izfr’kr  
¼izfr’kr½ 
Juice (%)

Vh,l,l 
¼0fcz½ 

TSS (0Brix)

vEyrk 
¼izfr’kr½ 
Acidity 

(%)

lh,pbZ,l,y&6 
CHESL-6

35.15 3.87 3.91 0.17 4.66 57.48 7.10 7.54

lh,pbZ,l,y&9 
CHESL-9

39.74 4.45 4.14 0.11 5.00 53.89 9.91 7.99

lh,pbZ,l,y&10 
CHESL-10

45.77 4.33 4.37 0.13 6.00 54.01 9.00 8.5

lh,pbZ,l,y&17 
CHESL-17

49.33 4.47 4.52 0.14 16.33 43.17 9.67 6.96

lh,pbZ,l,y&20 
CHESL-20

31.22 3.62 3.73 0.11 4.33 51.86 8.02 7.65

lh,pbZ,l,y&31 
CHESL-31

38.80 4.46 4.33 0.11 2.67 54.92 7.57 8.07

lh,pbZ,l,y&32 
CHESL-32

29.95 3.50 3.52 0.12 3.33 53.57 9.80 8.53

izekfyuh 
Pramalini

38.00 4.03 4.03 0.11 11.67 53.28 9.50 8.06
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tuunzO; 
Germplasm

Qy Hkkj 
¼xzk½ Fruit 
weight (g)

Qy yackbZ 
¼lseh½ 
Fruit 

length 
(cm)

Qy pkSM+kbZ 
¼lseh½ 

Fruit width 
(cm)

fNydk eksVkbZ 
¼feeh½ Peel 
thickness

(mm)

izfr Qy 
chtksa dh 
la[;k No. 
of seeds/ 

fruit

jl 
izfr’kr  
¼izfr’kr½ 
Juice (%)

Vh,l,l 
¼0fcz½ 

TSS (0Brix)

vEyrk 
¼izfr’kr½ 
Acidity 

(%)

lkbZ ljcrh Sai 
Sarbati

42.05 4.69 4.46 0.14 4.33 53.83 9.27 8.40

xaxkuxj&1 
Ganganagar-1

27.00 3.83 3.74 0.10 15.33 50.16 8.98 5.12

,lbZ,e$ Sem± 2.55 0.08 0.09 0.006 0.55 0.34 0.15 0.08

lhMh CD (0.05)
7.58 0.23 0.26 0.018 1.62 1.02 0.44 0.23

lhoh CV (%) 11.73 3.23 3.67 8.38 12.82 1.13 2.90 1.78

ns'kt vkSj fons'kh voiz;ksxh Qy   

ukxQ.kh ¼vkWifl;k Qkbdl bf.Mdk½ 

ukxQ.kh ¼dsDVl ihvj½ ds fofHkUu tuunzO;ksa dk 
iz{ks=k ewY;kadu

dSDVl ihvj ds ikap tuuizdkjksa dk [ksr 
esa LFkkiuk] fodkl] Qwy] Qyu vkSj vU; egRoiw.kZ 
xq.koÙkk ekudksa ds fy, iz{ks= dh fLFkfr esa ewY;kadu 
fd;k x;kA dkaVsjfgr lCth çdkj ds tuuizdkjksa esa] 
iz{ks= LFkkiuk 23-04 izfr'kr e`R;q nj ds lkFk 76-93 
izfr'kr ntZ dh xbZA 'ks"k tuuizdkjksa esa 100 izfr'kr 
LFkkiuk nj ntZ dh x;hA Dyksu la- 1270 ds vykok 
lHkh tuuizdkjksa esa Qwy vkSj Qyu ns[kk x;kA dSDVl 
uk'kikrh dk lCth izdkj dk tuuizdkj ,d cgqmís'kh; 
gS tks ekuo ds fy, [kk| vkSj i'kq ds fy, pkjs ds :i 
esa iz;ksx fd;k tk ldrk gSA 
vU; lHkh tuuizdkj dks ;k tSo 
ckM+ ds :i esa ;k fQj i'kqpkjs 
ds :i esa iz;ksx fd;k tk ldrk 
gS ¼rkfydk 20½A lCth çdkj] 
dkaVsjfgr jfgr tuuizdkj] 
[ksr dh n'kk ds rgr vPNk 
Qy&Qwy jgk gSA ;)fi] Qy 
ifjiDo ugha ldsA blds vykok] 
;g ns[kk x;k fd L=h ds'kj dh 
fLFkfr ds dkj.k dkf;d leL;k 
Qy cuus vkSj ifjiDo gksus esa 
¼fp= 13½ esa ,d ck/kk çrhr  
gksrh gSA

Indigenous and exotic underutilized fruit 
crops 

Cactus Pear

Field evaluation of different cactus pear genotypes

Five genotypes of cactus pear were evaluated 
under field condition for field establishment, 
growth, flowering, fruiting and other related 
quality parameters. In thorn less vegetable type 
genotype, field establishment was recorded 
76.93 % with the mortality of plants was 23.04 %, 
remaining genotypes with 100 % establishment 
rate. Flowering and fruiting were observed in all 
genotypes except clone 1270. Genotype suitable 
for human consumption as well for animal feed 
was vegetable type, this genotype of cactus pear is 

multipurpose and others 
either suited for animal 
feed or for may be used as 
biofencing (Table 20). The 
vegetable type, thornless 
genotype bears good 
flowering and fruiting 
under field condition. 
However, the fruits could 
not reach up to their 
maturity. Further it was 
noticed that physiological 
problem of heterostyly of 
stigma condition seems to 
be a barrier in fruit setting 
and maturation (Fig. 13). 

fp= 13- iz{ks= fLFkfr esa dSDVl ihvj esa Qyu
Fig.13. Fruiting in nopal cactus under field condition
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vathj

vathj tuunzO; ^chNoky yksdy^ dk ewY;kadu

vathj ds cM+s Qyksa okyh ¼iScUnh½] vPNh xq.koÙkk] 
csgrj tuuizdkj ^^chNoky yksdy^^ ds Ng ikS/kksa 
dks ewY;kadu ds mís'; ls [ksr esa çR;kjksi.k fd;k 
x;kA Qyksa esa vkSlr Qy otu  18-55& 33-82 xzk-] 
vkSlr Qy O;kl 3-36& 4-30 lseh] vkSlr Vh,l,l  
21-600 fczDl vkSj ehBk Lokn ntZ fd;k x;k ¼fp= 14½A

Fig

Evaluation of fig genotype ‘Beechhwal local’

Six plants of big fruited (budded), good 
quality, improved genotype-Beechhwal local 
of fig were transplanted in the open field 
condition for evaluation purpose. The average 
fruit weight 18.55-33.82 g, average fruit dia. 3.36-
4.30 cm, average TSS 21.60 Brix and sweet taste  
(Fig. 14) were recorded.

rkfydk - 20 ukxQ.kh ds fofHkUu tuuizdkjksa dk iz{ks= ewY;kadu 
Table 20. Field evaluation of different cactus pear genotypes

tuuizdkj
 Genotype

LFkkiuk izfr’kr
Field 

establishment    
(%)

vkSlr ikS/k 
ÅapkbZ ¼lseh½

Av. plant 
height (cm)

izfr ikSèkk 
vkSlr 
Qyd

Av. pad 
per plant

vkSlr Qyd 
Hkkj ¼xzk½
Av. pad 

weight (g)

vkSlr Qyd 
yEckbZ ¼lseh½

Av. pad length 
(cm)

vkSlr Qyd 
pkSM+kbZ ¼lseh½
Av. pad width 

(cm)

izfr ikS/kk 
Qy Fruit 
per plant

lCth izdkj 
Veg. type

76.93 75.8 60.6 48.96 12.43 8.9 31

Dyksu 1270
Clone 1270

100 86 21.4 162.75 19.9 11.8 1.66

Dyksu 1270
Clone 1271

100 92.4 10.8 220.84 18.77 10.43 -

lksyu dys-
Solan Coll.

100 100 39.4 49.15 14.87 7.10 1.2

chdkusj yksdy 
Bikaner Local 

100 73.7 21.6 70.60 14.40 8.57 1.33

fp= 14- vathj dk mUur tuuizdkj&chNoky yksdy
Fig. 14. Promising fig genotype-Beechhwal Local
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lCth

erhjk

laj{k.k ,oa ewY;kadu 

o"kZ 2018&19 ds nkSjku erhjk dh ikap vfxze 
js[kkØeksa dk ckxokuh y{k.kksa ds fy, ewY;kadu vkSj 
fo'ks"krkA bu js[kkØeksa esa ls ,,pMCyw@chvkj&25 vkSj 
okbZ,Q 5&2&6 dks iwjs ifÙk;ksa ¼xSj&ykscsM½ okys ds 
:i esa fpf=r fd;k gS  ¼rkfydk 21½A ,,pMCY;w@
chvkj&22 us yky vkSj dBksj xwns ds NksVs vkdkj ds 
Qyksa ¼1-80&2-0 fdxzk½ dk mRiknu fd;kA okbZ,Q 
5&2&6 ds Qy dslfj;k jax ds xwns ds lkFk xksy FksA 
,,pMCY;w@chvkj&40 esa Qy lcls igys rqM+kbZ ¼80 
fnu½ ij vk, ¼fp= 15½ A blds ckn ,,pMCY;w@
chvkj&22 dk Øe ¼84 fnu½ ns[kk x;kA Vh,l,l 
okbZ,Q 5&2&6 esa 10-50 izfr'kr ls ysdj ,,pMCY;w@
chvkj&40 esa 12-40 izfr'kr rd Fkk  ¼rkfydk 22½A lHkh 
ykbuksa ds cht dk var% iztuu ds ek/;e ls cgqyhdj.k 
fd;k vkSj vkxs mi;ksx ds fy, lajf{kr fd;k x;kA 
,,pMCY;w@chvkj&5 ds chtksa dks vkbZlh&0627526 ds 
lkFk nh?kZdkfyd laj{k.k ds fy, jk"Vªh; thu cSad dks 
tek fd;k x;kA

Vegetable

Watermelon

Evaluation and conservation

Evaluated and characterized five advance 
lines of watermelon during 2018-19 for 
horticultural traits. Among the lines, AHW/BR-25 
and YF 5-2-6 are characterized by entire (non-
lobed) leaves (Table 21). AHW/BR-22 produced 
ice box type fruits (1.80-2.0 kg) with red and firm 
flesh. YF 5-2-6 produced round fruits with saffron 
coloured flesh. AHW/BR-40 resulted in earliest 
harvesting (80 DAS) (Fig. 15) followed by AHW/
BR-22 (84 DAS). TSS ranged from 10.50% in YF 5-2-
6 to 12.40% in AHW/BR-40 (Table 22). Multiplied 
the seed of all lines through inbreeding and 
conserved for further utilization. Deposited the 
seed of AHW/BR-5 to National Gene Bank for long 
term conservation with IC-0627526.

rkfydk 21 xq.kkRed xq.kksa ds fy, erhjk tuunzO;ksa dk fp=.k 
Table 21. Characterization of watermelon genotypes for qualitative traits

Tkuuizdkj
Genotype

iRrh vkdkj 
Leaf shape

vaMk’k; 
vkdkj 
Ovary shape

fyax
Sex form

Qy vkdkj 
Fruit shape

vkoj.k jax
Rind colour

xwnk jax
Flesh 
colour

,,pMCY;w@
chvkj&5
AHW/BR-5 

iap[k.Mh;
Pentalobate 

xksy
Round

vfHkUUkksaHk;iqafyaxh 
Andro-
monoecious 

xksy
Round

gYdk gjk] /kkjhjfgr
Light green, non-stripped 

Ykky
Red 

,,pMCY;w@
chvkj&22
AHW/BR-22 

iap[k.Mh;

Pentalobate 

yEck
Long

f}fyaxh
Monoecious

yEck

Long

xgjk gjk] /kkjhjfgr 
Dark green, non-stripped 

Ykky
Red 

,,pMCY;w@
chvkj&25
AHW/BR-25 

v[k.Mh;Entire 
(Non-lobed) 

xksy
Round

f}fyaxh
Monoecious

xksy
Round

xgjk gjk
Dark green 

Ykky
Red 

,,pMCY;w@
chvkj&37

AHW/BR-37 

iap[k.Mh;

Pentalobate 

xksy
Round

f}fyaxh
Monoecious

xksy
Round

gYds gjs jax ds lkFk xgjh 
gjh ?kkfj;ka
 Light green with dark green 
stripes 

Ykky
Red 

,,pMCY;w@
chvkj&40
AHW/BR-40 

iap[k.Mh;
Pentalobate 

xksy
Round

f}fyaxh
Monoecious

xksy
Round

gYdk gjs ds lkFk ldM+h èkkjh 
Light green with narrow 
stripes 

Ykky
Red 

okbZ,Q&5&2&6
YF 5-2-6 

v[k.Mh; Entire 
(Non-lobed) 

xksy
Round

f}fyaxh
Monoecious

xksy
Round

xgjk gjk cgqr ldM+h /kkfj;ka 
Dark green with very narrow 
stripes 

dslfj;k
Saffron 
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rj ddM+h
Fkkj 'khry dk izn'kZu

o"kZ 2018 dh xfeZ;ksa ds ekSle esa] igys ls fpfUgr 
rj ddM+h dh fdLe ¼Fkkj 'khry½ ds çn'kZu dk ewY;kadu 
fd;k ¼fp= 16½A blesas cqokbZ ds 48 fnuksa esa igyh Qy 
rqM+kbZ dh x;hA foi.ku ;ksX; voLFkk esa 2-3&2-6 lseh 
Qy O;kl ds lkFk Qyksa dk otu 100 ls ysdj 125 xzk 
rd ik;k x;kA Qyksa dh yackbZ 28&32 lseh rd ntZ 
dh xbZA Fkkj 'khry ds 10-50 fdyksxzke Vh,Q,y cht 
dk mRiknu fd;k vkSj fdlkuksa ds chp cspkA

Longmelon
Performance of Thar Sheetal

During summer season of 2018, evaluated 
the performance of earlier identified variety 
longmelon (Thar Sheetal). It produced first 
harvesting in 48 days after sowing (Fig. 16) The 
fruit weight varied from 100-125 g at marketable 
stage with fruit diameter of 2.3-2.6 cm. Fruit 
length ranged from 28-32 cm. Produced 10.50 
kg TFL seed of Thar Sheetal and sold among  
the farmers.

rkfydk 22 xq.kkRed xq.kksa ds fy, erhjk tuunzO;ksa dk fp=.k 
Table 22. Evaluation of watermelon genotypes for quantitative traits 

Tkuuizdkj
Genotype

izFke eknk Qwy 
vkus okyh xkaBs
Node at which 

first female 
flower appeared

cqokbZ ds ckn izFke 
Qy rqM+kbZ esa yxs 

fnu
Days to first fruit 

harvest after sowing

Qy Hkkj 
¼fdxzk½
Fruit 

weight 
(kg)

Qy ifjf/k 
¼lseh½
Fruit 

diameter 
(cm)

fNyds dh 
eksVkbZ ¼fdxzk½

Rind thickness 
(cm)

izfr Qy 
chtksa dh 
la[;k
No. of 

seed/ fruit 

Vh,l,l 
¼izfr’kr½
TSS (%)

,,pMCY;w@
chvkj&5
AHW/BR-5 

11 90 2.70 18.00 1.70 280 10.80

,,pMCY;w@
chvkj&22
AHW/BR-22 

10 84 1.80 14.28 1.12 210 11.90

,,pMCY;w@
chvkj&25
AHW/BR-25 

11 86 2.00 16.00 1.30 295 11.30

,,pMCY;w@
chvkj&37
AHW/BR-37 

11 88 2.50 17.20 1.66 250 10.50

,,pMCY;w@
chvkj&40
AHW/BR-40 

7 80 2.40 16.82 1.20 208 12.40

okbZ,Q&5&2&6
YF 5-2-6 

9 87 2.30 16.90 1.40 305 10.50

fp= 15- ,,pMCY;w@chvkj&40 ,d mUur var%iztuu ykbZu
Fig. 15. AHW/BR-40: A promising inbred line
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ewY;kadu@vuqdwyh ijh{k.k

o"kZ 2018 ds xfeZ;ksa ds ekSle ds nkSjku pkj LFkkuksa 
ij rj ddM+h fdLe ¼Fkkj 'khry½ dh ewY;kadu@
vuqdwy ijh{k.k fd;k x;kA Fkkj 'khry fdLe esa d`fods] 
ikyh ij vf/kdre mRiknu ¼178 fDoa@gsDVs;j½ ntZ 
fd;k x;k  ¼rkfydk 23½A blds ckn ds Øe esa d`fods] 
iapegy ¼175 fDoa- çfr gsDVs;j½] ,Vhlh] tks/kiqj ¼170-
30 fDoa- çfr gsDVs;j½ vkSj d`fods] Qrsgiqj ¼165 fDoa- 
çfr gsDVs;j½ ij vf/kdre mRiknu fn;kA ,Vhlh] 
tksèkiqj esa iatkc y‚Uxesyu&1 fdLe ¼psd½ dh rqyuk esa 
Fkkj 'khry us 17-04 izfr'kr vf/kd mRiknu ntZ gqvkA 

Evaluation/ adaptive trials

During summer season of 2018 conducted 
evaluation/ adaptive trials of identified variety of 
longmelon (Thar Sheetal) at four locations. Thar 
Sheetal produced maximum yield (Table 23) at 
KVK, Pali (178 q/ ha) followed by KVK, Panchmahal 
(175 q/ ha), ATC, Jodhpur (170.30 q/ ha) and KVK, 
Fatehpur (165 q/ ha). Recorded 17.04% higher 
yield of Thar Sheetal over Punjab Longmelon-1 
(check) at ATC, Jodhpur.

fp= 16- Fkkj 'khry   Fig. 16. Thar Sheetal

dksey Qy Tender fruitsiz{ks= n`'; Field view

rkfydk 23 xzh"e _rq 2018 esa ^Fkkj 'khry^ fdLe dk cgq&LFkkfud izn’kZu 
Table 23. Performance of Thar Sheetal at multi-locations during summer 2018

Ø-la- 
S.No.

LFkku Location mit ¼fDao@gs-½ Yield (q/ ha)

1 d`fods] ikyh ¼LodsUnzs cwan&cwan flapkbZ iz.kkyh ds varxZr½ 
KVK, Pali (On-station trial with drip irrigation system) 

178.00 

d`fods] ikyh ¼fdlku ds [ksr ij ty Iykou flapkbZ ds lkFk ½ 
KVK, Pali  (At Farmer’s field with flood irrigation) 

144.00 

2 d`fods] Qrsgiqj KVK, Fatehpur 165.00 

3 d`fods] iapegy KVK, Panchmahal 175.08 

4 d`rds] tks/kiqj ATC, Jodhpur 170.30

vkSlr Average 166.48

rksjbzZ 

ewY;kadu@vuqdwyu ijh{k.k 

o"kZ 2018 ds nkSjku rksjbZ dh Fkkj dj.kh fdLe dks 
3 fofHkUu LFkkuksa ij iznf'kZr dj ewY;kadu fd;k x;k  
¼rkfydk 24½A ifj.kkeksa esa ik;k x;k fd blus d`fods] 
iapegy] xqtjkr esa 145-60 fDoa-@gsD-] ,Vh,l] tks/kiqj 
esa 140 fDoa-@gsD-] dsohds] Qrsgiqj esa 135 fDoa-@gsD- 

Ridge gourd

Evaluation/ adaptive trials

Conducted evaluation/ adaptive trials of 
Thar Karni variety of ridge gourd during summer 
season of 2018 at three locations (Table 24). Thar 
Karni gave maximum yield at KVK, Panchmahal 
(145.60 q/ ha) followed by ATC, Jodhpur (140.50 q/ 
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mit ntZ djokbZA ,Vh,l] tks/kiqj eas bl ijh{k.k dh 
psd fdLe iwlk ulnkj dh vis{kk dqy 18-37 izfr'kr 
vf/kd mit ntZ dh x;hA  

ha) and KVK, Fatehpur (135 q/ ha). The maximum 
increase in yield (18.37%) was recorded at ATC, 
Jodhpur over check (Pusa Nasdar).

rkfydk 24 xzh"e _rq 2018 esa ^Fkkj dj.kh^ fdLe dk cgq&LFkkfud izn’kZu 
Table 24. Performance of Thar Karni at multi-locations during summer 2018

LFkku Location mit ¼fDao@gs-½ Yield (q/ ha) psd dh rqyuk esa c<+r 
increase over Check ¼ %½ 

Fkkj dj.kh  
Thar Karni 

iwlk ulnkj  
Pusa Nasdar

d`fods] Qrsgiqj KVK, Fatehpur 135.00 125.00 8.00

d`fods] iapegy KVK, Panchmahal 145.60 141.20 3.12

d`rds] tks/kiqj] ATC, Jodhpur 140.50 118.70 18.37

vkSlr  Average 140.37 128.30 9.83

iztkfrxr ijh{k.k 

o"kZ 2018 dh xehZ _rq esa rksjbZ dh Ng çfof"V;ksa 
dk ewY;kadu fd;k x;k  ¼rkfydk 25½A Qyksa dh yackbZ 
¼25-01 lseh½] Qyksa dk otu ¼117-90 xzke½] Qyksa dh 
fxjh ¼11-93 lseh½ Qy otu ¼102-20 xzke½] izfr ikSèkk 
Qyksa dh la[;k ¼19-55½ vkSj mit ¼138-21 fDoa-@
gs-½ 2017@vkjvkbZthoh,vkj&4 esa vf/kdre ntZ fd;k 
x;k FkkA

Varietal Trial IET

Six entries of ridge gourd were evaluated 
during summer season of 2018 (Table 25). 
Maximum fruit length (25.01 cm), fruit weight 
(117.90 g), fruit girth (11.93 cm) weight (102.20 g), 
number of fruits/ plant  (19.55) and yield (138.21 
q/ ha) was recorded in 2017/RIGVAR-4.

rkfydk 25- xehZ 2018 ds nkSjku rksjbZ dk iztkfrxr ijh{k.k
Table 25. Varietal IET trial of ridge gourd during summer 2018

izfof"B;ka 
Entries

izFke eknk Qwy 
okyh xkaBksa dh 

la[;k 
Node number

at which first female 
flower appears

izFke Qy 
rqM+kbZ esa 
yxs fnu 
Days to 

first fruit 
harvest

Qy 
yEckbZ 
¼lseh½ 
Fruit 

length   
(cm)

Qy 
pkSM+kbZ 
¼lseh½ 
Fruit 
girth 
(cm)

izfr ikS/kk 
Qyksa dh 
la[;kk 

Number 
of fruits/ 

plant

vkSlr 
Qy Hkkj 
¼xzk-½ 

Av. fruit 
weight  

(g)

foi.ku 
;ksX; vk; 
¼fDoa@gs-½ 

Marketable 
yield

(q/ha)

csy 
yEckbZ 
¼lseh½ 
Vine 

length 
(cm)

2017/RIGVAR-1 11.35 59.75 19.97 8.54 14.90 73.10 113.75 151.30

2017/RIGVAR-2 9.75 58.40 22.19 8.96 16.25 66.60 110.18 211.50

2017/RIGVAR-3 10.05 62.00 21.85 9.06 15.70 80.00 120.18 180.85

2017/RIGVAR-4 10.78 55.7 25.01 11.93 19.55 117.90 138.21 168.15

2017/RIGVAR-5 10.50 61.10 14.89 9.21 14.75 71.45 123.04 254.00

2017/RIGVAR-6 12.35 58.30 24.94 10.96 18.20 105.70 126.61 180.5

CD at 5% 1.60 3.99 3.80 0.60 1.34 9.63 17.41 44.02

CV (%) 9.83 4.47 11.73 4.07 5.38 7.45 9.47 15.27
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cht cgqyhdj.k

o"kZ 2018&19 ds nkSjku rksjbZ ¼Fkkj dj.kh½ dk 35 
fdyks] rjcwt ¼,,pMCyw@chvkj&40½ dk 5-50 fdxzk 
vkSj erhjk ¼Fkkj ek.kd½ dk 1-60 fdyks dk Vh,Q,y 
cht mRikfnr djds fdlkuksa ds chp cspk x;kA Øe'k% 
,ohVh A vkbZbZVh ijh{k.kksa ds lapkyu ds fy, Fkkj d.khZ 
¼fp= 17½ vkSj Fkkj 'khry ds cht dks ,fØi ¼lCth 
Qlysa½ dks Hkstk x;kA

Seed multiplication

Produced 35 kg TFL seed of ridge gourd (Thar 
Karni), 5.50 kg of watermelon (AHW/BR-40) and 
1.60 kg of mateera (Thar Manak) during 2018-
19 and sold among farmers. Supplied the seed 
of Thar Karni (Fig. 17) and Thar Sheetal to AICRP 
(Vegetable Crops) to conduct AVT I and IET trials, 
respectively.

fp= 17- rksjbZ ¼Fkkj dj.kh½ dh cht Qly    Fig.17.  Seed crop of ridge gourd (Thar Karni)

dqUn: ¼dqUnjh½

dqUnjh ds tuunzO;ksa dh fofo/krk dks tkapus ds 
fy, dsckids] ostyiqj] xks/kjk xqtjkr ,d ijh{k.k 
fd;k x;k FkkA Qly dks drkjksa vkSj ikS/ks ls ikS/ks 
ds 3-5 x 3-5 eh dh nwjh j[krs gq, rhu vko`fr;ksa dh 
x;hA csy dh yackbZ] Qy dh yackbZ] uj Qwy mHkjus 
ds fnu] eknk Qwyksa ds ,aFksfll ds fnu] Qy cuus ls 
[kk| ;ksX; ifjiDork] Qy O;kl] Qy dh yackbZ] Qy 
@ikS/ks dh la[;k] mit @ikS/ks] Vh,l,l] foVkfeu ̂lh^ 
vkSj vEyrk tSls fofHkUu y{k.kksasa esa O;kid varj ik;k 
x;kA csgrj tuuizdkjksa ds fofHkUu ekin.Mksa dks vkxs 
fn;k x;k gSA

d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&2 % v/kZ 'kq"d ifjfLFkfr;ksa ds 
rgr fofHkUu okafNr ckxokuh y{k.kksa ds vk/kkj ij] 
vf/kdre Qy otu ¼29-4 xzk-½ vkSj mit ¼38-96 
fdxzk@ikSèks@o"kZ½ ds lkFk tuuizdkj dks vU; leku 
tuuizdkjksa dh rqyuk esa ,d csgrj :i esa igpkuk 
x;k Fkk] ftlesa vkd"kZd xgjk gjk jax] vfujarj js[kk,a] 
xnZu ds fcuk xksy vk;rkdkj Qy gS ¼fp= 18½A

Ivy gourd 

The experiment was carried out to assess the 
variability in ivy gourd at Central Horticultural 
Experimental Station (ICAR-CIAH) Vejalpur, 
Godhra, Gujarat. The crop was raised in three 
replications at 3.5m x 3.5m spacing between rows 
and plants, respectively. The data were recorded 
for vine  length, fruit length, days to male flower 
emergence, days to female flower anthesis, days 
to fruit set to edible maturity, fruit diameter, fruit 
length, number of fruits/plant, yield/plant, TSS, 
Vitamin C and Acidity. The variable parameters of 
superior genotypes are as below.

CIAH/CHES/LPY/CHESIG-2: This accession 
was identified as a promising line having high yield 
potential with the maximum fruit weight (29.4g) 
and yield (38.96 kg/plant/year) as compared 
to other genotypes with identical appearance 
in form of attractive dark green shining colour 
with discontinuous strips, round oblong fruit 
shape without neck under the dryland semi arid 
conditions (Fig. 18).
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d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&3 % v/kZ 'kq"d ifjfLFkfr;ksa ds rgr 
xksykdkj Qyksa okyh ftl ij lQsn /kkfj;ka jgrh gSa 
vkSj tks vf/kd iSnkokj nsus esa l{ke gS] dh igpku dh 
xbZ gSA izfr csy Qyksa dh vf/kdre la[;k vkSj yEckbZ 
Øe'k% 1262 vkSj 5-6 lseh ns[kh x;hA ,d Qy dk 
otu 18-4 xzk- vkSj mit 23-3 fdxzk@ikS/kk ntZ dh 
x;h ¼fp= 19½A   

CIAH/CHES/LPY/CHESIG-3: A promising 
genotype with round shape fruit having 
continuous white stripes and high yield potential 
under dry land semi-arid conditions was identified. 
The total number of fruits per vine and length of 
fruit was 1262 and 5.6 cm, respectively. The single 
fruit weight was recorded 18.5g with total yield 
23.3kg per plant (Fig. 19). 

fp= 18- lhvkbZ,,p@lh,bZ,l@,yihokbZ@lh,pbZ,lvkbZth&2 esa Qy o`f) ,oa fofo/krk
Fig18. Fruit variability and fruit growth and development in ivy gourd CIAH/CHES/LPY/CHESIG-2

fp= 19- lhvkbZ,,p@lh,bZ,l@,yihokbZ@lh,pbZ,lvkbZth&3 esa iq"iu] vkjafHkd ,oa ckn ds vkdkj ds Qy 
Fig 19. Flowering and fruit shape at early and later stage in CIAH/CHES/LPY/CHESIG-3

d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&4 % xeZ v/kZ 'kq"d ifjfLFkfr;ksa esa 
dqUn: ds ,d vf}rh; Dyksu dks xgjh [kkapsnkj iÙkh 
y{k.kksa ds }kjk igpkuk x;kA Qy e/;e vk;rkdkj] 
NwVrh /kkfj;ksa ds lkFk gjs&Hkjs gksrs gSaA blesa çfr 
csy@o"kZ 1320 Qy yxrs gaSA vkSlr Qy Hkkj] Qy 
dh yackbZ vkSj çfr ikS/kk mit Øe'k% 21-4 xzk] 
28-3 fdxzk- vkSj 7-3 lseh ntZ dh xbZA ;g iz{ks= 
fLFkfr esa pw.khZ QQwanh jksx ds çfr lfg".kq ik;k x;k  
¼fp= 20½A

CIAH/CHES/LPY/CHESIG-4: A unique clone of 
ivy gourd was identified with deep penta-lobbed 
leaf character under the hot semi arid conditions. 
The fruit are medium oblong, lush green with 
discontinuous stripes. It is having 1320 fruits per 
vine/year. The average fruit weight, fruit length 
and fruit yield per plant was recorded 21.4 g, 
28.3 kg and 7.3 cm, respectively. It was found 
tolerant to powdery mildew under field condition  
(Fig. 20).
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d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&7 % ;g dqUnjh dk ,d vuks[kk 
tuuizdkj gS ftlesa vkd"kZd pednkj xgjs gjs jax ds 
/kkjhnkj Qy] f=/kkjh iÙkh vkdkj] NksVs&e/;e vkdkj 
vkSj Qy dk var uqdhyk gksrk gSA ,d csy esa Qyksa 
dh dqy la[;k 1489 rd ntZ dh x;h FkhA Qyksa dk 
vkSlr otu vkSj yackbZ Øe'k% 14-2 xzk- vkSj 4-7 lseh 
ntZ dh xbZA çfr ikS/kk dqy mit 21-1 fdxzk- FkhA bl 
tuuizdkj dks pw.khZ QQwan vkSj Qy eD[kh nksuksa ds çfr 
lgu'khy ik;k x;kA

d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&8 % v/kZ&'kq"d fLFkfr;ksa ds rgr 
bl tuuizdkj esa Lda/kkdkj okys Qy] Qyksa dk jax 
gYdk gjk ftlesa lQsn /kkfj;ka gksrh gSa vkSj vf/kd 
mit {kerk ¼31-01 fdxzk@ikS/kk@o"kZ½ ns[kk x;k gSA 
dqUn: ds vU; lHkh tuuizdkjksa dh rqyuk esa blds 
Qyksa esa lcls de Vh,l,l ¼1-40 fM-fczDl½ gksrk gSA 
bls e/kqesg ds jksfx;ksa ds fy, vuq'kaflr fd;k tk 
ldrk gSA

d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&9 % bl tuuizdkj dh de cht] 
èkqjh vkdkj] Dyksu dk çk—frd gjk jax] uqdhyk var'kh"kZ 
xgjs Lda/k ds :i esa igpku dh xbZA çfr csy@o"kZ 
1146 ds yxHkx Qy yxrs gaSA Qyksa esa vkSlr Hkkj] 
Qy dh yackbZ vkSj çfr ikS/ks dh mit Øe'k% 25-1 xzke] 
25-1 fdxzk vkSj 7-8 lseh ntZ dh xbZA

d s ' k q c k l a@l h ,pb Z ,l@,yi h o k b Z@
lh,pbZ,lvkbZth&10 % ;g ,d mUur tuuizdkj gS 
ftls] xeZ v/kZ 'kq"d fLFkfr;ksa esa] fny ds vkdkj ds iÙks] 
fojy lQsn /kkfj;ksa ds lkFk NksVs vkdkj ds gjs&Hkjs 
Qy] mPp mit {kerk] lw[ks ds çfr lfg".kqrk ds dkj.k 

CIAH/CHES/LPY/CHESIG-7: A unique ivy 
gourd genotype having attractive shining dark 
green stripeless fruit appearance, trilobe leaf 
shape, small-medium size and pointed styler 
end character were identified. The total number 
of fruits par vine were 1489. The average fruit 
weight and length of fruit was recorded 14.2 g 
and 4.7 cm, respectively, with total yield 21.1kg 
per plant. This genotype was found tolerant 
to both powdery mildew and fruit fly under  
field conditions. 

CIAH/CHES/LPY/CHESIG-8: A promising 
genotype with shouldered oblong shape fruit, 
light green fruit colour having continuous white 
stripes and high yield potential (31.01 kg/plant/
yr) was identified under semi-arid conditions. The 
fruits have the lowest TSS (1.4 °Brix) among all 
the genotypes and it may be recommended for 
diabetic patients.

CIAH/CHES/LPY/CHESIG-9: A unique ivy 
gourd with less seeded, spindle shape clone 
having natural green colour, pointed styler end 
and deep shoulder was identified. It is having 
1146 fruits per vine/year. The average fruit weight, 
fruit length and fruit yield per plant was recorded 
25.1 g, 25.1 kg and 7.8 cm, respectively. 

CIAH/CHES/LPY/CHESIG-10: A promising 
genotype having heart shape leaf, small size lush 
green colour fruit with sparse white stripes, high 
yield potential, tolerant to draught was identified 
under the hot semi arid conditions. The plant has 
1423 total number of fruits in a year. The average 
weight of single fruit weight was recorded 18.7g 

fp= 20 -Qyksa ls ynh dqUn: csy vkSj [kkapsnkj ifRRk;ka 
Fig 20. Ivy gourd vine laden with fruits and penta lobbed leaf
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igpkuk x;kA ikS/ks esa ,d o"kZ esa dqy 1423 Qy yxrs 
gSaA ,dy Qy dk çfr ikS/kk vkSlr Hkkj dqy mit 
18-7 xzke ds lkFk 26-1 fdxzk- ntZ fd;k x;kA Qyksa 
dh vkSlr yackbZ 4-2 lseh ntZ dh xbZA

ddksM+k

ns'k ds fofHkUu fofo/krk okys le`) {ks=ksa ls 
vkdkfjd ds y{k.kksa ds vk/kkj ij ddksM+k ds dqy 35 
tuunzO;ksa dk laxzg.k fd;k x;k FkkA fofHkUu ckxokuh 
y{k.kksa ds fy, ddksM+k dh pkSchl iafä;ksa ds ewY;kadu 
esa Qy otu ¼vifjiDo Qy ds 3-70&22-43 xzk-½] 
¼ids Qy 4-94&21-3 xzk ½] varj uksMy yackbZ ¼3-4&7-
1 lseh½] ds laca/k esa fofo/krk dh foLr`r J`a[kyk ntZ 
dh xbZA Qyksa dh yackbZ ¼3-1&5-4 lseh½] Qy ifjf/k 
¼4-6&10-2 lseh½] Qy fljk ¼0-3&0-8 lseh½] Qyksa ds 
MaBy dh yackbZ ¼1-1&5-5 lseh½] iÙkh ds MaBy dh 
yackbZ ¼1-1&8-9 lseh½] iÙkh dh yackbZ ¼5-5&8-5 lseh½ 
vkSj iÙkh dh pkSM+kbZ ¼4-56&8-7 lseh½ 'kq"d Hkwfe ds 
vnZ~/k 'kq"d {ks= dh fLFkfr esa ntZ dh x;hA fofHkUu 
okafNr ckxokuh y{k.kksa ds vk/kkj ij] lhvkbZ,,p@
lh,b Z,l@,yihokb Z@lh,pb Z,lvkb Z,lth&1 
tuuizdkj rFkk blds ckn lhvkbZ,,p@ lh,bZ,l@ 
,yihokbZ@lh,pbZ,lvkbZ,lth&11 vkSj lhvkbZ,,p@
lh,b Z,l@,yihokb Z@lh,pb Z,lvkb Z,lth&15 
dks lcls csgrj ik;k x;kA

lhvkbZ,,p@lh,pbZ,l@ ,yihokbZ@
lh,pbZ,l,lth&1% 
vkd"kZd xgjs gjs jax ds lkFk e/;e xksy vkdkj 
ds Qy] cgqr NksVs vkSj uje daVd fy, ;g ,d 
tuuizdkj ds :i esa igpkuk x;k gSA bl tuuizdkj 
esa vU; lHkh dh rqyuk esa Qyksa dh iSnkokj ¼2-81 
fdxzk- çfr ikS/kk½ vkSlr Qy otu ¼24 xzk-½] vkSj 
çfr ikS/kk Qy la[;k ¼117½ vf/kdre ntZ dh x;h  
¼fp= 21½A

with 26.1 kg total yield per plant. The average 
length of fruit was recorded 4.2cm.

Spine gourd  

A total of 35 germplasm of ivy gourd were 
collected from different parts of the country on 
the basis of their morphological characters from 
diversity rich areas. The evaluation of twenty four 
lines of spine gourd for various horticultural traits 
exhibited wide range of variability with respect 
to fruit weight (3.70-22.43 g of immature fruit), 
(4.94-21.3 g of ripen fruit), inter nodal length (3.4-
7.1 cm), fruit length (3.1-5.4), fruit diameter (4.6-
10.2 cm), styler end (0.3-0.8 cm), peduncle length 
of fruit (1.1-5.5 cm), peduncle length of leaf (1.1-
8.9 cm), leaf length (5.5-8.5 cm) and leaf width 
(4.56-8.7 cm) under field condition of dryland 
semi-arid region. Based on various desired 
horticultural traits,  CIAH/CHES/LPY/CHESSG-1 
genotype was found superior followed by CIAH/
CHES/LPY/CHESSG-11 and CIAH/CHES/LPY/ 
CHESSG-15.

CIAH/CHES/LPY/CHESSG-1: A promising 
genotype with attractive dark green colour, 
medium round shape fruit, very small and soft 
spines was identified.  The maximum fruit yield 
(2.81 kg per plant) was observed among all the 
genotypes with average fruit weight (24 g), and 
number of fruits par vine (117) fruit yield per plant 
(Fig. 21). 

fp= 21-lhvkbZ,,p@lh,bZ,l@,yihokbZ@
lh,pbZ,l,lth&1 ds Qy 

Fig.21.  Fruits of CIAH/CHES/LPY/CHESSG-1
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lhvkb Z,,p@lh,pb Z,l@,yiho kb Z@
lh,pbZ,l,lth&11% xeZ v/kZ 'kq"d ifjfLFkfr;ksa esa 
cMs+ vkdkj] xksy vk;rkdkj] çk—frd xgjs gjs jax ds 
Qy] Qy ds var fljs ij uqdhyk] lw[kk lfg".kq vkfn 
xq.kksa ds dkj.k bls pquk x;kA Qyksa dh iSnkokj ¼2-59 
fdxzk- çfr ikS/kk½] vkSlr Qy otu ¼30-5 xzk½ vkSj çfr 
ikS/kk Qy la[;k ¼85½ blesa ntZ dh xbZ ¼fp= 22½A

l h v k b Z , , p@l h , p b Z , l@,yi h o k b Z @
lh,pbZ,l,lth&15 % bl mUur izdkj ds ddsM+k 
tuunzO; esa  'kaDokdkj NksVs vkdkj ds Qy] daVd 
cgqr NksVs vkSj uje ¼ckyksa tSlss½ gksrs gSa vkSj uje cht 
okys Qy xeZ v/kZ 'kq"d fLFkfr;ksa esa ntZ fd, x;sA csy 
esa Qyksa dh dqy la[;k 276 FkhA Qyksa dk vkSlr otu 
vkSj yackbZ Øe'k% 5-5 xzk- vkSj 2-3&2-8 lseh ntZ dh 
xbZ A blesa dqy mit 1-52 fdxzk- çfr ikS/kk ntZ dh 
x;hA ;g tuuizdkj lw[kk] pw.khZ QQwan vkSj [ksr dh 
ifjfLFkfr;ksa esa Qy eD[kh ds çfr lfg".kq ik;k x;kA

ykSdh

	 ykSdh ds 6 js[kkØeksa] ohvkjchth&88] cSuk] 
,y,l&4x,y,l3&2]  ,y,l&20&1 x,y,l&14&1] 
,y,l&28 x ,y,l&20&2] ,y,l&3 x ,y,l&2 
vkSj ,y,l&42 x ,y,l&32&2 ds lkFk&lkFk psd 
¼vdkZ cgkj½ dk vko`frd tkap esa ckxokuh y{k.kksa dks 
ewY;kafdr djus ds fy, ijh{k.k fd;k x;kA çfr ikSèkk 
Qy la[;k vkSj mit Øe'k% 17-6 vkSj 13-2 fdxzk- 
,y,l&4x,y,l3&2 ¼xksy çdkj½ ntZ dh xbZA ;g 
,d iwoZxkeh vkSj cgqQyxkeh js[kk gS ftlesa igyk 
eknk Qwy 7 oha xkaB ij f[kyrk gSA ;g [ksr esa pw.khZ 
QQwanh ds fy, çfrjks/kh gSA tuuizdkj ,y,l&28 x 
,y,l&20&2 ¼yack çdkj½ esa Qy yackbZ 22-6 lseh 
vkSj ifjf/k 39-2 lseh ntZ dh xbZ  ¼rkfydk 26½A çfr 
ikS/kk Qy dh dqy la[;k vkSj mit Øe'k% 19 vkSj 
15-6 fdxzk- ntZ dh xbZA

CIAH/CHES/LPY/CHESSG-11: An extra large 
in size, round oblong fruit shape, natural dark 
green colour, styler end deeply pointed tolerant 
to draught was identified under the hot semi arid 
conditions. The fruit yield (2.59 kg per plant) was 
observed with average fruit weight (30.5 g), and 
number of fruits par vine (85) fruit yield per plant 
(Fig.22). 

CIAH/CHES/LPY/CHESSG-15: A promising 
spine gourd genotype having conical shape fruit, 
small sized fruit, very small and soft (feathery) 
spines, and soft seeded character was identified 
under the hot semi arid conditions. The total 
number of fruits par vine were 276. The average 
fruit weight and length of fruit was recorded 5.5 g 
and 2.3-2.8 cm, respectively, with total yield 1.52 
kg per plant. This genotype was found tolerant to 
drought, powdery mildew and fruit fly under field 
conditions. 

Bottle gourd 

Six promising lines including VRBG-88, Baina, 
LS-4xLS3-2, LS-20-1xLS14-1, LS-28xLS-20-2, 
LS3xLS-2 and LS42xLS32-2 along with check (Arka 
Bahar) were tested and evaluated on the basis 
of horticultural traits under replicated trail. The 
number of fruit and yield per plant was recorded 
17.6 and 13.2 kg, respectively, in LS-4xLS3-2 
(round type). It is a pregynoecious and prolific 
bearing line which attains first female flower at 
7th node. It is resistant to powdery mildew under 
field condition. This genotype attains the fruit 
length of 22.6 cm, and fruit girth of 39.2 cm in LS-
28xLS-20-2 (long type) (Table 26), total number of 
fruit and yield per plant was recorded 19 and 15.6 
kg, respectively.

fp= 22-lhvkbZ,,p@lh,bZ,l@,yihokbZ@lh,pbZ,l,lth&11
Fig.22. CIAH/CHES/LPY/CHESSG-11
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Brinjal

During the summer season of 2018 seven 
progenies of selected brinjal genotypes were 
evaluated at CIAH, Bikaner for growth, fruit yield 
and quality. These lines were also screened to find 
out genotype giving superior performance over 
the season and years under high temperature 
condition of agro-ecosystem. Periodical 
observation throughout the season was recorded 
to understand the intensity of incidence of fruit 
borer in the evaluated brinjal lines. No infestation 
of fruit and shoot borer was observed during 
February to June, while in the month of July 
significant level of infestation was recorded. 
The seed content in the fruits was higher in the 
month of June as compared to the fruit set in the 
month of April and May. In the growth parameter 
the highest plant height was found in (L5) and 
minimum plant height was observed in (L3) (Table 
27). In the case of primary branches highest 
number of primary branches was observed in (L7) 
and lowest in (L4). The fruit length was observed 
maximum in L4 closely followed by (L7). The fruit 
width was observed maximum in L1. The yield 
per plant was observed the highest in L3 followed 

cSaxu 

o"kZ 2018 dh xfeZ;ksa ds ekSle ds nkSjku] fodkl] 
Qyksa dh iSnkokj vkSj xq.koÙkk ds fy, p;fur cSaxu 
tuuizdkjksa dh lkr larkuksa dk ewY;kadu fd;k x;kA 
mPp rkieku dh fLFkfr ds varxZr —f"k&ikfjfLFkfrdh 
ra= ds ekSle vkSj o"kksaZ esa csgrj çn'kZu nsus okys 
tuuizdkj dk irk yxkus ds fy, bu ykbuksa dh 
Hkh tkap dh xbZA ewY;kadu fd, x, cSaxu ykbuksa esa 
Qy cs/kd dhV ds izdksi dh rhozrk dks le>us ds 
fy, iwjs ekSle esa le;&le; ij voyksdu ntZ fd, 
x,A Qjojh ls twu ds nkSjku Qy vkSj 'kwV cksjj dk 
dksbZ izdksi ugha ns[kk x;k] tcfd tqykbZ ds eghus esa 
mYys[kuh; Lrj ij laØe.k ntZ fd;k x;kA vçSy 
vkSj ebZ ds eghus esa fu/kkZj.k Qyksa dh rqyuk esa cht 
dh ek=k twu ds eghus esa yxs Qyksa esa vf/kd FkhA o`f) 
ekin.Mksa esa] lcls vf/kd ikS/ks dh Å¡pkbZ ¼,y5½ esa ikbZ 
xbZ vkSj U;wure ¼,y3½ esa ns[kh xbZ  ¼rkfydk 27½A 
çkFkfed 'kk[kkvksa ds ekeys esa lcls vf/kd 'kk[kk,a 
¼,y7½ esa lcls de çkFkfed 'kk[kk,¡ ¼,y4½ ns[kh 
xbZaA Qyksa dh yackbZ ,y4 vkSj blds ckn ¼,y7½ esa 
vfèkdre ns[kh xbZA Qyksa dh pkSM+kbZ ,y1 esa vf/kdre 
ns[kh xbZA çfr ikS/kk lcls vf/kd iSnkokj ,y3 esa vkSj 
blds ckn ,y1 esa ns[kh xbZA çfr gsDVs;j vf/kdre 

rkfydk 26- ykSdh ds mUur tuuizdkjksa dk çn’kZu
Table 26. Performance of promising genotypes of bottle gourd

y{k.k Characters tuuizdkjksa ds uke  Name of the genotype

,y,l&28 x ,y,l&20&2 
¼yach½ LS-28xLS-20-2 (Long)

,y,l&4 x ,y,l&3&2 ¼xksy½ 
LS-4xLS3-2 (Round)

csy dh yEckbZ ¼eh½ Vine length (m) 6.05 3.82

izFke uj Qwy f[kyus okyh xkaB
Node to first male flower appeared

13 10

uj Qwy ds [kqyus esa yxs fnu Days to male flower 
opening

46 51

izFke eknk Qwy f[kyus okyh xkaB
Node to first female flower appeared

16 7

eknk Qwy ds [kqyus esa yxs fnu Days to female flower 
opening

59 45

izfr ikS/kk Qyksa dh la[;k Number of fruits per plant 19 18

Qy Hkkj ¼xzk½ Fruit weight (g) 860 750

Qy dh vkSlr yEckbZ ¼lseh½ Average fruit length(cm) 43 22.8

Qy dh vkSlr ifjf/k ¼lseh½ Average fruit girth(cm) 22.1 39.4

izfr ikS/kk mit ¼fdxzk-½ Yield per plant(kg) 15.68 12.91

,LdkWjfcd vEy ¼fexzk@100xzk½ Ascorbic acid (mg/100g) 10.07 11.54
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by L1. The maximum yield per hectare was found 
L3 (491.33 q/ha) followed by L1 (429.73 q/ha), 
whereas minimum yield per ha was found in L6. All 
the lines were shown homogeneous and did not 
show any segregation for morphological traits. 
The individual plant of seven lines (Table 28) were 
selfed for further multiplication of trial. In the 
similar way, these seven lines were grown in the 
summer season of 2019 which is in progress.

iSnkokj ,y3 ¼491-33 fDoa-@gsD-½ ntZ dh xbZ] tcfd 
çfr gsDVs;j U;wure mit ,y6 esa ik;h x;hA lHkh 
ykbuksa dks ltkrh; fn[kk;k x;k Fkk vkSj :ikRed 
y{k.kksa ds fy, dksbZ vyxko ugha ns[kk x;kA lkr 
ykbuksa  ¼rkfydk 28½ ds ikS/kksa dks cgqyhdj.k ijh{k.k ds 
fy, vyx&vyx :i esa Lofpr fd;k x;kA blh rjg] 
;g lkrksa ykbusa 2019 ds xfeZ;ksa ds ekSle esa mxkbZ xbZ 
tks çxfr ij gSA 

rkfydk 27- fodkl vkSj iSnkokj ekinaMksa ds fy, mUur ykbuksa ds çn’kZu dk vkSlr
Table 27. Mean performance of promising lines for growth and yield parameters

mipkj Treatment ikS/k 
ÅapkbZ
Plant 

height

vkjafHkd 'kk[kkvksa 
dh la[;k

No of primary 
branches

Qy yEckbZ 
¼lseh½

Fruit length 
(cm)

Qy pkSM+kbZ 
¼lseh½

Fruit width 
(cm) 

mit@ikS/kk 
¼fdxzk½

Yield / plant 
(kg)

mit fDoa@
gsD-  

Yield q/ha. 

ds’kqckla 1CIAH1 (L1) 61.60 6.33 12.74 8.43 1.95 429.73

ds’kqckla 3CIAH3 (L2 58.67 5.53 17.29 8.02 1.63 359.33

ds’kqckla 9 CIAH 9 (L3) 58.07 5.53 18.07 3.97 2.23 491.33

ds’kqckla 13 CIAH13 (L4) 61.23 7.13 19.97 4.97 1.71 375.47

ds’kqckla 6 CIAH-6(L5) 61.90 7.00 16.73 4.77 1.53 337.33

ds’kqckla 8 CIAH-8 (L6) 59.60 6.70 15.60 5.97 1.39 282.33

ds’kqckla 9 CIAH-9( L7) 61.33 7.30 19.03 3.77 1.40 308.00

lhMh C.D. 0.136 0.178 0.19 0.155 0.147 2.767

,lbZ¼,e½ SE(m) 0.044 0.057 0.061 0.05 0.047 0.888

lhoh C.V. 0.964 3.616 2.485 3.474 4.999 8.047

rkfydk 28- mUur ykbuksa ds çn’kZu dk vkSlr vkSj vkdkfjd y{k.k
Table 28. Mean performance of promising lines and morphological characteristics 

ykbu 
Lines

iq"iu esa yxs 
fnu

Days to 
flowering

igyh rqM+kbZ esa 
yxs fnu

Days to first 
harvest

mit@ikS/kk 
¼fdxzk½

Yield / plant (kg)

foi.k.k ;ksX; Qyksa dk vkdkj&izdkj vkSj jax 
Marketable fruit size, shape and colour

L1 28 46 1.95 NksVk] xksy] xgjk cSaxuh Small, round dark purple

L2 31 52 1.63 NksVk] xksy] gjk cSaxuh
Small, round, greenish purple

L3 34 49 2.23 e/;e] vk;rkdkj] xgjk cSaxuh 
Medium, oblong, dark purple

L4 39 53 1.71 e/;e] vk;rkdkj] gjk cSaxuh 
Medium oblong, greenish purple 

L5 42 51 1.53 e/;e] vk;rkdkj] cSaxuh Medium oblong purple 

L6 40 54 1.39 e/;e] vk;rkdkj] Hkwjk Medium oblong brown

L7 45 56 1.40 e/;e] vk;rkdkj] lQsn Medium oblong white
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Drumstick (Moringa oleifera)

A total of 44 genotypes of drumstick 
were assessed for their horticultural traits. The 
evaluated genotypes of drumstick exhibited 
wide range of variability with respect to growth, 
yield, and qualitative parameters. A new ultra 
dwarf, drought tolerant purple colour genotype 
(CIAH/CHES/LPY/CHESD-34) (Fig. 23) with 1.26 
m plant height, 26 pods, average fruit weight 86 
g, fruit length 44 cm, purple flower, purple pod 
and purple shoot, and a medium dwarf drought 
tolerant genotype (CIAH/CHES/LPY/CHESD-40) 
with 2.61 m plant height, 244 pods, average fruit 
weight 223 g, fruit length 45-48 cm, 9-10 seed per 
pod, and TSS 9.3°Brix were identified as promising 
lines during the evaluation under rainfed semi 
arid conditions.

lgtu ¼eksfjaxk vksyhQsjk½

lgtu ds dqy 44 tuuizdkjksa dk muds ckxokuh 
y{k.kksa ds fy, ewY;kadu fd;k x;kA tuuizdkjksa ds 
ewY;kadu esa fodkl] mit vkSj xq.kkRed ekinaMksa 
ds laca/k esa ifjorZu'khyrk dh foLr`r J`a[kyk dk 
çn'kZu ntZ fd;k x;kA o"kkZ vk/kkfjr v/kZ 'kq"d 
ifjfLFkfr;ksa esa ewY;kadu ds nkSjku ,d u;h cgqr NksVh] 
lw[kk lfg".kq cSaxuh jax tuuizdkj ¼lhvkbZ,,p@
lh,pbZ,l@,yihokbZ@lh,pbZ,lMh&34½ ¼fp= 23½ 
ftlesa ikS/k Å¡pkbZ 1-26 eh] 26 Qfy;ka] Qy dk vkSlr 
otu 86 xzk-] Qy dh yackbZ 44 lseh] cSaxuh Qwy] 
cSaxuh jax dh Qyh rFkk cSaxuh jax dh 'kk[kk vkSj 
nwljh e/;e ÅapkbZ dh] lw[kk lfg".kq ¼lhvkbZ,,p@
lh,pbZ,l@,yihokbZ@lh,pbZ,lMh&40½ ds lkFk 
2-61 eh- ikS/k Å¡pkbZ] 244 Qyh] Qyksa dk vkSlr otu 
223 xzk-] Qyksa dh yackbZ 45&48 lseh] çfr Qyh 9&10 
cht vkSj 9-30 fcz Vh,l,l dks mUur ykbuksa ds :i esa 
izosf'kr fd;k x;kA

fp= 23- e/;e NksVs lw[kk lfg".kq tuuizdkj esa iq"iu vkSj rkSM+h xbZ Qfy;ka
Fig. 23. Dwarf drought tolerant genotype in flowering  and harvested fruits

lgtu tuunzO;ksa dk mi;ksx vkSj rduhdh 
mUufr 

lgtu ds çkjafHkd vkSj mRiUu tuunzO;ksa y{k.k 
o.kZu ds vk/kkj ij] dqyhu&çdkjksa dks vk/kkj iwoZtksa 
ls igpkuk x;k vkSj chtkadqj.k larfr mxkus ds fy, 
vyxko esa fu;af=r ijkx.k ds lkFk c<+krs gq, o"kZ 
2000 ls 2012 rd budk ewY;kadu fd;k x;k FkkA 
dqyhu&çdkj vkSj pkj ih<+h ds p;u ls larfr ijh{k.k 
ds ifj.kke esa ,,p,evks&1&4 dks fodflr dj o"kZ 
2010&2016 ds nkSjku cnyrh ifjfLFkfr;ksa esa v/;;u 
fd;k x;kA ;g vf/kd mit nsus okyk gS vkSj blesa 
mR—"V xq.koÙkk ds e/;e vkdkj dh Qyh yxrh gSA 
;g chtksRiUu larfr lw[kk lfg".kq] rsth ls c<+us okyk] 
ftlus ,d o"kZ esa 3&4 eh- ÅapkbZ izkIr djyh vkSj 

Drumstick germplasm utilization and technological 
advancements  

Based of initial and generated germplasm 
characterization of sehjan, elite-types were 
identified from base progenies, and further 
advancement was done with controlled pollination 
under isolation for raising seedling progenies and 
evaluated from 2000–2012. The results of progeny 
testing from elite-types and four generation 
selection, the line AHMO–1–4s is developed and 
studied under varying situations from 2010–2016. 
It is high yielding and produces medium sized 
pods of excellent quality. This seed generated 
progeny is drought tolerating, fast growing and 
took 3–4 m height in one year, and accepted by 
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mRikndksa }kjk bls viuk;k x;k gSA ;g de rkieku 
dh fLFkfr ¼40 ls de½ vkSj ikys ds çfr laosnu'khy 
gSA ,,p,evks&1&4 ds ekr` ikS/kksa esa cht mRiknu ds 
fy, okuLifrd izo/kZu ds }kjk cgqyhdj.k fd;k x;k 
vkSj vyxko@fu;af=r ijkx.k esa vuqjf{kr fd;k x;kA

ikS/k'kkyk chtkadqj vkSj iz{ks= LFkkiuk rduhdksa ds 
fy,] o"kZ 2015& 2018 ds nkSjku çk;ksfxd ijh{k.k fd, 
x, FksA ,,p,evks&1&4 ds ekr` ikS/kksa ls ebZ&twu esa 
ifjiDo Qfy;ksa ds rkts fudkys gq, chtksa dk mi;ksx 
cqokbZ ¼twu] tqykbZ vkSj vxLr ds igys lIrkg½ ds fy, 
fd;k x;k FkkA e/;e vkdkj dh i‚yh&Vîwc vkSj 1%1%1 
esa HksM+ ehax.kh&[kkn] oehZ&dEiksLV vkSj jsrhyh feêh 
dk feJ.k iz;ksx fd;k x;k vkSj izfr Fksyh ,d cht 
cqokbZ ds fy, lcls vPNh gSA cht rqjar vadqfjr gq, 
vkSj 62-8&76-5 izfr'kr vadqj çkIr gq,] vkSj bl rjg 
,dy cht cksus dh laHkkouk, ns[kh xbZA ikS/k'kkyk ds 
chtkadqj 30&60 fnuksa esa 31-8&61-4 ¼avkSlr 48-68½ lseh 
ÅapkbZ izkIr dh] vkSj muesa 54-6&78-6 ¼avkSlr 68-62½ 
çfr'kr mRrjthfork jghA [ksrM+h vk/kkfjr mRiknu 
LFkyksa ds lkFk] ds,e&9 e‚My ¼24x4x4eh-½ esa lgtu 
ikS/k ç.kkyh ¼4 x 4eh-½ ds lkFk b"Vre lalk/ku mi;ksx] 
tSfod dYpj vkSj mPp tSo&mRiknu ds fy, loksZÙke 
gSA vPNh rjg ls LFkkfir ikS/kksa us rsth ls fodkl 
fd;k vkSj igys o"kZ esa yxHkx 50 izfr'kr iq"iu ntZ 
dh xbZA pwafd] de rkieku vkSj ikys dh fLFkfr bls 
xaHkhj :i ls çHkkfor djrh gS vkSj bl çdkj ;g 
vuq'kalk dh tkrh gS fd xeZ 'kq"d okrkoj.k esa LFkkfir 
lgtu o`{kkjksi.k ikS/kksa dks cpkus ds fy, fnlacj eghus 
ds vafre lIrkg esa Hkwfe Lrj ls 30&45 lseh ÅapkbZ ij 
dkVs tkus pkfg,A

o"kZ 2018 ds nkSjku] cht }kjk izof/kZr lgtu 
tuuizdkj ,,p,evks&1&4 dk fodkl] Qwy] Qyh dh 
LFkkiuk vkSj cht dh mit {kerk ds fy, v/;;u 
fd;k x;kA mRiknu dh fLFkfr;ksa esa cnyko ds lkFk 
çn'kZu ijh{k.k vkSj dVkbZ&NaVkbZ vkSj çca/ku iz.kkfy;ksa 
dks de rkieku dk ?kkr vkSj 'kq"d okrkoj.k esa ikys 
lfg".kqrk dh fLFkfr ds ijh{k.k ds fy, bl larfr dks 
fdlku ds [ksrksa esa yxk;k x;kA

lseQyh&Mksyhdksl chu ¼ycyc iqjiqjsul osjk- 
Vkbfidl½ 

iksy çdkj ds 60 tuuizdkjksa esa ifjorZu'khyrk 
dk vkdyu djus ds fy, ;g ç;ksx fd;k x;kA Qly 
dks Øe'k% rhu çfr—fr esa iafä;ksa vkSj ikS/kksa ds chp 2-5 

growers. It is sensitive to low temperature (<40C) 
and frost situation. For seed production, mother 
plants of AHMO–1–4s are multiplied through 
vegetative propagation and maintained under 
isolation / controlled pollination. 

For nursery seedlings and field establishment 
techniques, experimental trials were conducted 
during 2015– 2018. Freshly harvested seeds of 
May-June mature pods from mother plants of 
AHMO–1–4s were used for sowing (first week 
of June, July and August). Medium sized poly-
tubes and 1:1:1 mixture of sheep-manure, vermi-
compost and sandy–soil was used and single 
seed/beg sowing is best. Seeds germinated 
promptly and 62.8–76.5 % seedlings obtained, 
and thus exhibited scope for repeated single 
seed sowing. Nursery seedlings were 31.8–61.4 
(av. 48.68) cm in height at 30–60 days age-old, 
and recorded 54.6–78.6 (av. 68.62) percent field 
survival. With khejri based production sites, KM-9 
model (24x4x4m) and moringa planting system 
(4x4m) is best for optimal resource utilization, 
organic culture and higher bio-mass production. 
Well established plants exhibited faster growth 
and about 50% recorded flowering and pod 
harvest in first year. Since, low temperature and 
frost conditions affecting severely and thus it is 
recommended that moringa plants should be 
pruned or headed-back at 30–45 cm height from 
ground-level in the last week of December month 
to save the established plantations under hot arid 
environment.      

During 2018, seed propagated progeny of 
sehjan genotype AHMO–1–4s was studied for 
growth, flowering, pod setting and seed yield 
potential. The progeny is also under performance 
trials at farmer’s fields with varying production 
situations and adopting training - pruning 
and management practices as mechanism of 
protecting plantations against low temperature 
injury and frost conditions in arid environment.  

Dolichos bean (Lablab purpureus var. typicus)

The experiment was carried out to assess the 
variability in 60 genotypes of pole type. The crop 
was raised in three replications at 2.5m x 2.5m 
spacing between rows and plants, respectively. 
The maximum number of pods per plant was 
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eh- x 2-5 eh- nwjh ij yxk;k x;kA v/;;u esa çfr ikS/kk 
Qyh dh vf/kdre la[;k lh,pbZ,lvkbZch&07 ¼470½] 
lh,pbZ,lvkbZch&50 ¼430½ vkSj lh,pbZ,lvkbZch&31 
¼425½ uked tuuizdkjksa esa ns[kh xbZA Qyh dh vf/kdre 
yackbZ lh,pbZ,lvkbZch&50 ¼17-6 lseh½ esa ntZ dh xbZA 
Qyh esa vf/kdre otu lh,pbZ,lvkbZch&50 ¼15-35 
xzk-½ ntZ fd;k x;kA çfr ikS/kk mPpre gjh Qyh mit 
lh,pbZ,lvkbZch&50 ¼4-1fdxzk½] lh,pbZ,lvkbZch&07 
¼4-00 fdxzk½ vkSj lh,pbZ,lvkbZch&31 ¼3-2fdxzk½ esa 
ntZ dh x;hA csgrj tuuizdkjksa esa fofo/k ek=kRed 
ekinaM bl çdkj gSa&

lh,pbZ,lvkbZch&50 % bldh Qyh cgqr gh 
vkd"kZd gjs jax dh gksrh gSA yach Qyh 17-6 lseh dh 
vkSlr yackbZ vkSj 5-2 lseh dh vkSlr ifjf/k vkSj 15-2 
xzk otu ds lkFk ntZ dh xbZA rktk gjh Qyh dh 
rqM+kbZ cqokbZ ds 98 ls 105 fnu ckn dh xbZA çfr ikS/ks 
Qyh dh dqy la[;k 420&430 Fkh] ftlesa vkSlru 4-1 
fdxzk@ ikS/kk rktk gjh Qyh mRiknu FkkA

lh,pbZ,lvkbZch&07% Qyh jax esa cgqr vkd"kZd 
xgjs xqykch jax dh gksrh gSaA Qyh e/;e gksrh gS] 
ftldh vkSlr yackbZ 10-6 lseh vkSj vkSlr ifjf/k 4-6 
lseh rFkk Qyh dk otu 07-0 xzke gksrk gSA rkth gjh 
Qyh dh rqM+kbZ Qly cqokbZ ds 110 ls 115 fnu ckn 
'kq: gksrh gSA çfr ikS/ks Qyh dh dqy la[;k 460& 470 
rFkk rktk xqykch Qyh dh vkSlr mit 4-1 fdxzk-@ 
ikS/ks ntZ dh x;hA

lh,pbZ,lvkbZch&31 % Qyh vkd"kZd gYds 
gjkiu fy, lQsn jax dh gksrh gSaA yach Qyh dh 
vkSlr yackbZ 15-0 lseh rd dh vkSj ifjf/k otu 4-2 
lseh ds lkFk otu 8-8 xzk- rd ntZ fd;k x;kA rktk 
Qyh dh rqM+kbZ cqokbZ ds 115 ls 120 fnu ckn dh xbZA 
çfr ikS/ks Qyh dh dqy la[;k 425 Fkh] ftldh rkts 
Qyh dh vkSlr mit 4-1 fdxzk@ikS/kk FkhA

lh,pbZ,lvkbZch&01 % Qyh cgqr vkd"kZd gjh 
jax esa gksrh gSaA Qyh cgqr yaCkh vkSlr yackbZ esa 13-5 
lseh rd dh vkSj ifjf/k 5-5 lseh rFkk otu esa 10-0 
xzk- dh gksrh gSA rkth gjh Qyh dh rqM+kbZ cqokbZ ds 90 
ls 95 fnuksa ckn dh xbZA çfr ikS/ks Qyh dh dqy la[;k 
356&380 Fkh] ftldh vkSlr mit 3-0 fdxzk-@ ikS/ks 
rktk gjh Qyh ntZ dh x;hA

lh,pbZ,lvkbZch&10 % Qyh jax esa cgqr 
vkd"kZd Øheh lQsn gksrh gSaA Qyh pkSM+h vkSj Qyh dh 
yackbZ vkSlru 16-00 lseh] vkSlr ifjf/k 6-2 lseh vkSj 

observed in the genotype CHESIB-07 (470) 
fallowed by CHESIB-50 (430), CHESIB-31 (425) and 
CHESIB-01 (380). The maximum pod length was 
recorded in the genotype CHESIB-50 (17.6cm). 
The Maximum pod weight was observed in the 
genotype CHESIB-50 (15.35g). The highest green 
pod yield per plant was observed in the genotype 
CHESIB-50 (4.1kg) followed by CHESIB-07 (4.00kg) 
and CHESIB-31(3.2kg) The variable quantitative 
parameters of superior genotypes are as follows- 

CHESIB-50: The pods are very attractive green 
in colour. The pods are long having an average 
pod length of 17.6cm and an average pod girth 
of 5.2cm with pod weight of 15.2g. The fresh 
green pods were harvested at 98 to 105 days after 
sowing. The total number of pods per plant was 
420-430 with on an average yield of 4.1 kg/plant 
of fresh green pods.

CHESIB-07: The pods are very attractive dark 
pink in colour. The pods are medium having an 
average pod length of 10.6cm and an average 
pod girth of 4.6cm with pod weight of 07.0g. The 
fresh green pods harvest was starts at 110 to 115 
days after sowing. The total number of pods per 
plant was 460- 470 with on an average yield of 4.1 
kg/plant of fresh pink pods.

CHESIB-31: The pods are attractive light 
greenish white in colour. The pods are long having 
an average pod length of 15.0cm and an average 
pod girth of 4.2cm with pod weight of 8.8g. The 
fresh pods were harvested at 115 to 120 days after 
sowing. The total number of pods per plant was 
425 with on an average yield of 4.1 kg/plant of 
fresh pods.

CHESIB-01: The pods are very attractive 
green in colour. The pods are broad long having 
an average pod length of 13.5cm and an average 
pod girth of 5.5cm with pod weight of 10.0g. The 
fresh green pods were harvested at 90 to 95 days 
after sowing. The total number of pods per plant 
was 356-380 with on an average yield of 3.0 kg/
plant of fresh green pods. 

CHESIB-10: The pods are very attractive 
creamy white in colour. The pods are broad having 
an average pod length of 16.00cm and an average 
pod girth of 6.2cm with pod weight of 11.5g. The 
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,d Qyh dk otu 11-5 xzke ntZ fd;k x;kA rktk 
eykbZnkj lQsn pkSM+h Qyh dh rqM+kbZ cqokbZ ds 115 ls 
120 fnu ckn dh xbZA çfr ikS/ks Qyh dh dqy la[;k 
320 Fkh] ftldh rktk Qyh dh vkSlr mit 2-7 ls 
3-0 fdxzk-@ikS/ks ntZ dh x;hA

lCth yksfc;k ¼foXuk maxqbdqykVk os- 
lsLdqbisMkfyl½ 

;g ç;ksx 114 iksy çdkj ds lCth okys 
yksfc;k vkSj 34 cq'k izdkj ds yksfc;k tuuizdkjksa 
esa ifjorZu'khyrk dk vkdyu djus ds fy, fd;k 
x;k FkkA 60 tuunzO;ksa dks mxk;k x;k FkkA muesa 
ls] lh,pbZ,lohlh&01] lh,pbZ,lohlh&10] lh,pbZ 
,lohlh&15] lh,pbZ,lohlh&22 vkSj lh,pbZ 
,lohlh&45 tSls tuuizdkj rktk Qyh vkSj Qyh 
mit ds laca/k esa csgrj gSaA csgrj thuksVkbi ds 
ifjorZu'khy ek=kRed ekin.M fuEukuqlkj gSa&

lh,pbZ,lohlh&01% Qyh cgqr vkd"kZd jax esa 
rksrk ia[kh gksrh gSA yach Qfy;ka vkSlr yackbZ esa 66 
lseh rd] vkSlr ifjf/k 3-4 lseh vkSj Qyh otu 45-2 
xzk- ds lkFk gksrh gaSA cqvkbZ ds 55&60 fnuksa ds ckn 
rkth gjh Qyh dh Qly dh rqM+kbZ dh xbZA çfr 
ikSèkk Qyh dh dqy la[;k 60&70 ntZ dh xbZ] ftldh 
vkSlr mit 1-8 ls 2 fdxzk-@ikS/kk rktk gjh Qyh 
ntZ dh xbZA

lh,pbZ,lohlh&10% Qyh vkd"kZd gYds gjs jax 
dh gksrh gSaA yach Qfy;ka vkSlr yackbZ esa 56 lseh rd] 
vkSlr ifjf/k 3-2 lseh vkSj Qyh otu 27-0 xzk- ds lkFk 
gksrh gaSA cqvkbZ ds 64&65 fnuksa ds ckn rkth gjh Qyh 
dh Qly dh rqM+kbZ dh xbZA çfr ikS/kk Qyh dh dqy 
la[;k 50&55 ntZ dh xbZ] ftldh vkSlr mit 1-2 ls 
1-3 fdxzk-@ikS/kk rktk gjh Qyh ntZ dh xbZA

lh,pbZ,lohlh&15% Qyh vkd"kZd yky jax dh 
gksrh gSaA vkSlr yackbZ esa 48&50 lseh rd] vkSlr ifjf/k 
2-2 lseh vkSj Qyh otu 14-8 xzk- ds lkFk gksrh gaSA 
çfr ikS/kk Qyh dh dqy la[;k 45&50 ntZ dh xbZ] 
ftldh vkSlr mit 600 ls 700 fdxzk-@ikS/kk rktk 
yky Qyh ntZ dh xbZA

lh,pbZ,lohlh&22% Qyh vkd"kZd yky jax dh 
gksrh gSaA Qfy;ka vkSlr yackbZ esa 36-8 lseh rd] vkSlr 
ifjf/k 2-6 lseh vkSj Qyh otu 13-2 xzk- ds lkFk gksrh 
gaSA cqvkbZ ds 64&65 fnuksa ds ckn rkth yky Qyh 
dh Qly dh rqM+kbZ dh xbZA çfr ikS/kk Qyh dh dqy 

fresh creamy white broad pods were harvested at 
115 to 120 days after sowing. The total number of 
pods per plant was 320 with on an average yield 
of 2.7 to 3.0 kg/plant of fresh pods. 

Vegetable cowpea (Vigna unguiculata var. 
sesquipedalis)

The experiment was carried out to assess 
the variability in 114 genotypes of pole type of 
vegetable cowpea and 34 genotypes of bush 
cowpea. The 60 genotypes were grown. Among 
them, the genotypes like CHESVC-01, CHESVC-10, 
CHESVC-15, CHESVC-22 and CHESVC-45 are 
superior with respect to fresh number pods and 
pod yield. The variable quantitative parameters of 
superior genotypes are as follows-

CHESVC-01: The pods are very attractive 
parrot green in colour. The pods are long having 
an average pod length of 66cm and an average 
pod girth of 3.4cm with pod weight of 45.2g. The 
fresh tender green pods were harvested at 55-60 
days after sowing. The total number of pods per 
plant varies 60-70  with an average yield of 1.8 to 
2kg/plant of fresh green pods was harvested.

 CHESVC-10: The pods are attractive light 
green in colour. The pods are long having an 
average pod length of 56cm and an average 
pod girth of 3.2cm with an average pod weight 
of 27.0g. The fresh tender green pods were 
harvested at 64-65 days after sowing. The total 
number of pods per plant varies 50-55 with on an 
average yield of 1.2 to 1.3 kg/plant of fresh green 
pods was harvested.

CHESVC-15: The pods are attractive red 
in colour, having on an average 48-50cm of 
pod length with 2.2cm of pod girth as well 
as 14.8g of pod weight. This genotype gives 
45 to 50 individual red pods/plant with on an 
average yield of 600-700g of fresh red pods was  
harvested.

 CHESVC-22: The pods are attractive red in 
colour. The pods are long having an average pod 
length of 36.8cm and pod girth of 2.6cm with pod 
weight of 13.2g. The fresh tender red pods were 
harvested at 64-65 days after sowing. The total 
number of pods per plant varies 55-60 with an 
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la[;k 55&60 ntZ dh xbZ] ftldh vkSlr mit 0-7 ls 
0-75 fdxzk-@ikS/kk rktk yky Qyh ntZ dh xbZA

lh,pbZ,lohlh&45% Qyh vkd"kZd yky jax dh 
ftlesa xqPNs esa pkj Qfy;ka gksrh gSaA yach Qfy;ka 
vkSlr yackbZ esa 31-0 lseh rd] vkSlr ifjf/k 2-5 lseh 
vkSj Qyh otu 9-2 xzk- ds lkFk gksrh gaSA cqvkbZ ds 
60&62 fnuksa ds ckn rkth yky Qyh dh Qly dh 
rqM+kbZ dh xbZA çfr ikS/kk Qyh dh dqy la[;k 120&150 
ntZ dh xbZ] ftldh vkSlr mit 1-1 ls 1-5 fdxzk-@
ikS/kk rktk yky Qyh ntZ dh xbZA

[kstM+h ¼izkslksfil flusfj;k½ 

[kstM+h tuuizdkjksa dk vuqj{k.k vkSj ewY;kadu

ckxokuh egRo okys vkSj cfgZLFkkus laj{k.k ds 
fy, lkewfgd :i ls ,d= fd, x, pkSng mUur 
[kstM+h tuunzO;ksa dks vPNs çca/ku çFkkvksa ds lkFk 
[ksr esa vuqjf{kr fd;k x;kA [kstM+h fdLe Fkkj 'kksHkk 
vkSj [kstM+h p;u &2 dh o"kkZ vk/kkfjr fLFkfr ds 
rgr dbZ o"kksaZ esa fodkl] Qyh mit vkSj tSo&lkexzh 
ds vk/kkj ij rqyuk dh xbZA rqM+kbZ varjky vkSj 
lkaxjh mit ds fy, [kstM+h p;u&2 dk v/;;u 
fd;k x;kA ,d dkaVsjfgr chtwikS/ks dh igpku  
dh xbZA 

'kq"d lfCt;ksa ds tuunzO;ksa dk vuqj{k.k vkSj 
laj{k.k

bl vof/k ds nkSjku] lhvkbZ,,p] chdkusj esa 
thu&cSad ¼&20 0ls Mhi Ýht½ lqfo/kkvksa esa 'kq"d lCth 
Qly&ikS/ks teZIykTe@ykbuksa ¼500½ muds lqjf{kr 
laj{k.k ds fy, fu;fer fuxjkuh dh xbZA blds vykok] 
lCth Cy‚d ds [ksr HkaMkj esa [kstM+h] lgtu] dqan: 
vkSj vU; ckjgeklh lfCt;ksa ds tuunzO;ksa dks cuk, 
j[kk x;kA

vuqj{k.k dk;Z ;kstuk ds vuqlkj] o"kZ 2018 ds 
o"kkZ ekSle ds nkSjku yksfc;k fy;k x;k vkSj ikap 
tuunzO; ykbuksa ds cht lao/kZu dks mRçsfjr fd;k 
x;kA ykbu ,,plhih&2&3 ds i;kZIr ek=k esa cht 
,uchihthvkj dks tek fd;k vkSj vkbZlh la[;k 
0628910 izkIr dh xbZA blds vykok] jktLFkku] 
xqtjkr] dukZVd] dsjy vkSj mÙkj çns'k lfgr foLr`r 
HkkSxksfyd {ks=ksa ds 28 fofo/k yksfc;k tuunzO;ksa dk xeZ 
'kq"d —f"k tyok;q ds rgr vkuqoaf'kd ifjorZu'khyrk 
vkSj çn'kZu dks fu/kkZfjr djus ds fy, v/;;u  
fd;k x;kA

average yield of 0.7 to 0.75 kg/plant of fresh red 
pods was harvested.

CHESVC-45: The pods are attractive red in 
colour and cluster bearing genotype with four 
pods/cluster. The pods are medium long having 
an average pod length of 31.0cm and an average 
pod girth of 2.5cm with pod weight of 9.2g. The 
fresh tender pods were harvested at 60-62 days 
after sowing. The total number of pods per plant 
varied 120-150 with an average yield of 1.1 to 
1.5kg/plant of fresh red pods was harvested. 

Khejri (Prosopis cineraria)

Maintenance and evaluation of khejri genotypes 

Fourteen elite types having horticultural 
significance and collected clonally for ex-
situ conservation in khejri germplasm plot 
were maintained with good management 
practices. khejri variety Thar Shobha and khejri 
Selection–2 compared in reference to growth, 
pod yield and bio-mass harvest over the years 
under rainfed conditions. Khejri Selection–2 
was studied for picking intervals and sangri 
yield. One thorn-less seedling plant identified is  
under observation.   

Maintenance and conservation of arid vegetable 
germplasm

During the report period, regular monitoring 
of arid vegetable crop-plant germplasm/lines 
(500) was done for their safe conservation in 
gene-bank (–20 0C deep freeze) facilities at ICAR-
CIAH, Bikaner. In addition, germplasm of khejri, 
sehjan, kundru and other perennial vegetables 
were maintained in field repository of vegetable 
block. 

As per maintenance work plan, cowpea 
was taken during rainy season of 2018 and 
seed enhancement of five germplasm lines was 
materialized. Sufficient quantity seed of line 
AHCP-2-3 deposited to NBPGR and IC number 
0628910 is obtained. In addition, 28 diverse 
cowpea germplasm from wide geographical 
regions covering state of Rajasthan, Gujarat, 
Karnataka, Kerala and Uttar Pradesh were studied 
to quantify genetic variability and performance 
under hot arid agro-climate. 
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yksdfç; fdLeksa ¼vkjlhoh&7] vdkZ xfjek] dk'kh 
fuf/k vkSj dk'kh dapu½ dh rqyuk esa ,,plhih&1&4&1 
vkSj ,,plhih&2&3 ds çn'kZu dk v/;;u fd;k x;kA 
,,plhih&1&4&1] lCth çdkj dh xq.koÙkk ;qDr Qyh 
iSnk djus okyh 'kq) ykbu gS vkSj ;g vkfnoklh {ks= 
ls ,df=r tuunzO; ls gSA 'kq) ykbu ,,plhih&2&3 
cgq&mn~ns'kh; çdkj dh gS] ftls LFkkuh; :i ls 
fcUMksMh&pkoyk ds :i esa tkuk tkrk gS vkSj ;g 
o"kkZ vk/kkfjr 'kq"d [ksrh ds fy, fof'k"V gSA ;g 
,d vxsrh Qly ¼47 fnu½] mPp mit vkSj lw[kk  
lfg".kq izdkj gSA

o"kZ 2018 ds nkSjku] iz{ks= esa j[kj[kko vkSj laj{k.k 
ds fy, ikap Hkkjrh; XokjikBk tuunzO;ksa dk v/;;u 
fd;k x;kA 'kq"d {ks= ds nks ns'kh tuunzO;ksa ds ,d 
leku ldlZ vkSj dPN ds [kkjs {ks=] vyad`r vkSj  
okf.kfT;d çdkj ds çR;sd ds ,d&,d dks y{k.k o.kZu 
vkSj ewY;kadu ds fy, cwan&cwan rduhd ds varxZr 
yxk;k x;kA ,,p,ch&,l&1 ds ikS/ks c<+okj] QSyko esa 
e/;e gSa vkSj blds ehBs çdkj ds iÙks ekaly] gjs vkSj 
yackbZ esa yxHkx 50 lseh gSaA ,,p,ch&ch&1 ds ikS/ks 
o`f) esa e/;e] lh/ks vkSj blds dM+os çdkj ds iÙks eksVs] 
ekaly] gYds gjs vkSj yackbZ esa 50 lseh gSaA

jktLFkku ds xeZ 'kq"d {ks= esa 'kdjdan 
tuunzO;ksa dk izn'kZu 

'kdjdan dh rhu tM+ dye vFkkZr lhvks 3&4] 
Jh Hkæk] LohV iksVsVks xkSjh] LohV iksVsVks ,lVh] LohV 
iksVsVks&1 vkSj yksdy &1 dks ,vkbZlhvkjih ¼dan 
Qly½ ls izkIr fd;k x;k vkSj fdlku ds [ksr ls 
,d yksdy &1 dks yk;k x;k FkkA vuq'kaflr çcaèku 
fØ;kvksa ds lkFk bu dyeksa dks bl o"kZ ds nkSjku 
tqykbZ ds igys lIrkg esa yxk;k x;k FkkA csy dh 
yackbZ] csy@ikS/kksa dh la[;k] ifÙk;ksa@ikS/kksa dh la[;k 
vkSj mit xq.kksa ds fodkl ekinaMksa ij budk voyksdu 
fd;k x;kA fofHkUu fodkl ekin.M vFkkZr] csy dh 
yackbZ ¼lseh½] ifÙk;ksa@ikS/kksa dh la[;k vkSj csy@ikSèks 
dh la[;k dks mxkbZ xbZ lHkh fdLeksa ds fy, jksi.k 
ds ckn vyx&vyx fnuksa esa ntZ fd;k x;k gSA lHkh 
fdLeksa esa okuLifrd fodkl ekudksa dks c<+rk gqvk ntZ 
fd;k x;k FkkA lcls T;knk dan dh mit lhvks&3&4 
¼412 fDoa-@gsDVs;j½ ntZ dh xbZ] blds ckn yksdy&1 
¼325 fDoaVy@gsDVs;j½ vkSj U;wure mit LohV iksVsVks 
xkSjh esa ntZ dh xbZA  bu vkadM+ksa ls irk pyrk gS fd 
lhvks 3&4 vkSj yksdy&1 mPp mit okyh Fkh] tcfd 
LohV iksVsVks xkSjh] LohV iksVsVks ,lVh] LohV iksVsVks&1 

The line AHCP-1-4-1 and AHCP-2-3 were 
studied for their performance in comparison 
to the popular varieties (RCV-7, Arka Garima, 
Kashi Nidhi and Kashi Kanchan). The AHCP-1-4-
1 is purified line producing vegetable type pod 
quality and is from germplasm collected from 
trible area. The purified line AHCP–2–3 is multi-
propose type, locally known as bindodi-chawala 
and is trait specific for rainfed arid farming. It 
is early tender pods harvesting (47 DAS), high 
yielding and drought tolerant. 

During 2018, five Indian aloe germplasm 
were studied for maintenance and conservation in 
field. Uniform suckers of two native germplasm of 
arid area and one each of saline area of Kachchh, 
commercial and ornamental type was planted 
with drip technology for characterization and 
evaluation. The plants of AHAB-S-1 are medium in 
growth, spreading and its sweet type leaves are 
fleshy, green and about 50 cm in length. Plants of 
AHAB-B-1 are medium in growth, upright and its 
bitter type leaves are thick, fleshy, light green and 
50 cm in length. 

Performance of sweet potato germplasm in 
hot arid region of Rajasthan

The root cuttings of three sweet potato 
cultivars viz. CO 3-4, Sree Bhadra, Sweet potato 
Gowry, sweet potato ST, sweet potato-1 and 
local-1  were procured from AICRP on tuber crop 
and one strain local-1 were collected from farmer’s 
field.  Cuttings were planted in the 1st week of July 
during the years  with recommended management 
practices. The observation on growth parameters 
viz., vine length, number of vines/plant, number 
of leaves/plant and yield attributing characters 
was recorded. Various growth parameters viz., 
vine length (cm), number of leaves/plant and 
number of vines/plant for all the varieties grown 
has been recorded at different days after planting. 
All vegetative growth parameters were increased 
irrespective of variety. The highest tuber yield 
was recorded in CO-3-4 (412 q/ha) followed by  
local-1 (325 q/ha) and minimum yield in Sweet 
potato Gowry was recorded. These observations 
suggest that CO-3-4 and Local -1 were high yielder 
while Sweet potato Gowry, sweet potato ST, sweet 
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dks de mit okys vkSj yach tM+sa lfgr ik;k x;k vkSj 
budh lajpuk ik;k fd ;g xeZ 'kq"d {ks= ds rgr [ksrh 
ds fy, mi;qä ugha FkhA

if'peh jktLFkku esa 'kdjdan dh fdLeksa us 
iSnkokj esa O;kid fHkUurk ntZ djk;h gS  ¼rkfydk 
29½A yksdy&1 vkSj lhvks 3&4 lcls vf/kd mit nsus 
okyh vkSj [ksrh ds vuqlkj lcls dq'ky fdLe jghA ;s 
fdLe bl {ks= dh vU; lcls vke fdLeksa dh rqyuk esa 
vfèkd mi;qä Fkha vkSj ;g vkfFkZd :i ls lcls vfèkd 
mit nsrh gSaA

potato -1 were  low yielder and long roots were 
observed and looked threads like structure. These 
cultivars were not suitable under hot arid region. 

Sweet potato cultivars showed wide 
variation in yield in western Rajasthan (Table 29). 
Local-1 and CO 3-4 was the highest yielder and 
agronomically most efficient variety. These variety 
were more suitable than the other most common 
varieties of the region and convert, it into yield 
most economically. 

rkfydk 29- if’peh jktLFkku ds vikjEifjd {ks=ksa esa 'kdjdan ds o`f) ekin.M
Table 29. Growth parameters of sweet potato in the non-traditional areas of western Rajasthan 

fdLesa Cultivars 35 fnuksa ij o`f) ekin.M Growth parameters at 35 days

'kk[kkvksa dh la[;k
No. of branch

ifRr;ka@ikS/kk dh la[;k
No. of leaves/plant

csy yEckbZ ¼lseh½
Vine length (cm)

LohV iksVsVks&1 Sweet potato-1 3.50 25.30 73.60

LohV iksVsVks&,lVh&14 Sweet potato ST-14 3.80 35.90 90.90

LohV iksVsVks lhvks 4&3 Sweet potato CO 4-3 3.80 36.10 88.10

LohV iksVsVks xkSjh Sweet potato Gowry 3.80 36.10 88.10

yksdy&1 Local-1 3.65 30.60 82.25

e/;eku  Mean 3.71 32.80 84.59

Qly lq/kkj

FkkbZ csj dk ladj.k

Js"B larfr çkIr djus ds fy, FkkbZ csj esa ladj.k 
fd;k x;kA ml ikjLifjd la;ksx ds LFkku ij js'keh 
¼mPp Vh,l,l ds fy,½] dkBkQy ¼vkd"kZd jax ds 
fy,½ ds la;kstu ds lkFk&lkFk FkkbZ csj esa Loijkx.k 
dh dksf'k'k dh xbZA izfrosnu vof/k ds nkSjku dqy 578 
la;ksx fd, x, vkSj ftuesa ls 3-11 çfr'kr lQyrk 
ifjiDo Qyksa @xqByh ds çfr/kkj.k ds :i esa feyhA 
FkkbZ csj dh ikyk laosnu'khyrk ds dkj.k bl o"kZ ç;ksx 
lkexzh vkaf'kd :i ls {kfrxzLr ¼17&18 fnlacj 2018½ 
gks xbZA

mUur vukj tuunzO;

vukj tuunzO;ksa ds ewY;kadu esa] [kkus ds :iesa] 
vukjnkuk] ewyo`ar ds mís'; ls vkSj vukj ds lq/kkj 
ds fy, çtuu lkexzh ds :i esa ikap p;u fd, x, 
¼fp= 24½A

1- lhvkbZ,,pihth&1 % blesa 220&254 xzk] 
otu Qy] rhljs o"kZ 7-5 fdxzk@ikS/kk mit] Qy jax 

CROP IMPROVEMENT

Hybridization in Thai ber

Hybridization in Thai ber was carried out to 
obtain superior progenies. In lieu of that reciprocal 
cross combinations were tried with Reshmi (for 
higher TSS), Kathphal (for attractive colour) as well 
as selfing in Thai ber. During the reporting period 
total 578 crosses were made and out of which 3.11 
per cent success got in form of retention of mature 
fruits/stone. This year, experiment materials was 
partially damaged (17-18 Dec. 2018) due to frost 
susceptibility of Thai ber.

 Promising pomegranate germplasm 

In evaluation of pomegranates germplasm, 
five selections have been made for table, anardana, 
rootstock purpose and as breeding material for 
improvement of pomegranate (Fig. 24). 

1. CIAH PG-1: It has fruit of weight 220-254 
g, fruit yield on third year 7.5 kg/plant, fruit light 
redish in colour, aril colour bright red and very bold 
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esa gYds yky jax ds] nkus pedhys yky jax vkSj cgqr 
cMs+ 34-50xzk-@100 nkus] nkuksa dh yEckbZ 33-38 feeh] 
pkSM+kbZ 8-82 feeh] cht dBksj] mPp vEyrk] Vh,l,l 
16-200 fczDl ntZ fd, x,A bls mPp mit ds dkj.k 
vukjnkuk vf/kd vukjnkuk olwyh vkSj mPp vEyrk 
ds fy, vR;f/kd mi;qä ik;k x;kA

2- lhvkbZ,,pihth&2 % ikS/kk NksVk] lnkcgkj] 
yky jax dk Qy] Qy otu 160&195 xzk-] ehBk nkuk] 
jax esa pedhyk yky] uje cht] Vh,l,l 15-30 fczDl] 
vEyrk 0-71 izfr’kr vkSj jl 3-3 izfr’krA ;g [kkus ds 
mís'; ds fy, mi;qä ik;k tkrk gSA

3- lhvkbZ,,pihth&3 % blesa Qy dk otu 
225&260 xzk-] gYdk xqykch jax ds nkus] cht l[r 
vkSj rqM+kbZ ds le; cgqr vkd"kZd eqdqV :i gksrk gS] 
tks ,d ldkjkRed xq.k gS vkSj vukj esa Qy ds vkdkj 
esa lq/kkj ds fy, çtuu lkexzh ds :i esa iz;ksx fd;k 
tk ldrk gSA

4- lhvkbZ,,pihth&4 % blesa Qyksa dk otu 
80&125 xzk-] xgjs cSaxuh jax ds Qy] gYds cSaxuh jax ds 
nkus vkSj gYds ehBs vkSj l[r nkus gksrs gSaA bls vukj 
ds Qyksa ds jax esa lq/kkj ds fy, çtuu lkexzh ds :i 
esa bldk iz;ksx fd;k tk ldrk gSA

5- lhvkbZ,,pihth&5 % blesa ldlZ cgqr de 
la[;k esa fudyrs gSa] cgqr de ;k dksbZ dkaVk ugha gS] 
Qy ugha yxrs vkSj izkd`frd :i ls ckSuk gSA bls 
vukj esa ewyo`ar ds fy, iz;ksx fd;k tk ldrk gSA

arils 34.50g /100 arils, aril length 11.38 mm, width 
8.82 mm, seed hard, high acidity, TSS 16.20 °Brix. 
It found highly suitable for anardana purpose due 
to high yield, more anardana recovery and high 
acidity. 

2. CIAH PG-2: Plant is dwarf, evergreen, fruits 
red in colour, fruit weight 160-195 g, aril sweet, 
bright red in colour, seed soft, TSS 15.3 °Brix, 
acidity 0.71 % and juice 50.3 %. It is found suitable 
for table purpose. 

3. CIAH PG-3: It has fruit weight 225-
260 g, arils colour light pink, seed hard and 
very attractive crown at harvest, which is an 
positive character and can be used as breeding 
material for improvement of pomegranate  
fruit shape.

4. CIAH PG-4: It has fruit weight 80-125 g, 
fruit colour dark purple, arils colour light purple 
and slightly sweet and hard arils. It can be 
used as breeding material for improvement of 
pomegranate fruit colour.

5. CIAH-PG-5: It produces very less number 
of suckers, have very less or no spines, produce 
no fruits and dwarfing in nature. It can be used as 
rootstock in pomegranate.

lhvkbZ,,pihth&1 CIAH PG-1

lhvkbZ,,pihth&3 CIAH PG-3

lhvkbZ,,pihth&2 CIAH PG-2

lhvkbZ,,pihth&4 CIAH PG-4

fp= 24- mUur vukj tuunzO; Fig. 24. Promising pomegranate germplasm
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ve:n esa ladj.k vkSj ewY;kadu

vxLr] 2018 ds nkSjku lQsn xwns ds FkkbZ ve:n 
vkSj yky xwns ds lh,pbZ,lth&15 ds chp lQy 
ikjLifjd la;ksx djk;k x;k vkSj fnlacj ekg esa ids 
Qyksa ls chtksa dks fudkyk x;kA Qjojh] 2019 ds nkSjku 
FkkbZ ve:n vkSj cSaxuh ve:n ds chp Hkh ikjLifjd 
la;ksx djk;k x;k FkkA FkkbZ ve:n esa fd, x, ikap 
la;ksxksa esa ls] rhu Qwyksa esa Qy cuus esa lQyrk feyh 
tcfd] cSaxuh ve:n esa ,d Qwy esa Qy cuk tks 
ckn esa >M+ x;kA lh,pbZ,lth&28 × yfyr dh ,Q1 
larfr] ftls tuojh 2017 ds nkSjku rS;kj fd;k vkSj 
vxLr] 2017 esa yxk;k x;k Fkk] esa 19 ikS/kksa esa ls 8 
ikSèkksa esa Qwy vkSj Qyksa yxuk vkjaHk gqvkA

oqM ,Qy dh fodflr fdLe

Fkkj xkSjo ¼lh,pbZ,lMCyw&4½ 

bls p;u fof/k ds ek/;e ls fodflr fd;k x;kA 
;g ?kuh N=Nk;k dk le;iwoZ Qyus okyk gS] vkSj 
pkSFks o"kZ esa Qyuk 'kq: djrk gSA if'peh Hkkjr ds o"kkZ 
vkèkkfjr ifjfLFkfr;ksa esa cM+s Qy vkdkj ¼452-25 xzk-½ 
ds lkFk blesa csgrj HkaMkj.k {kerk gSA bldk mi;ksx 
lhèks [kkus esa vkSj vpkj] vkjVh,l] pVuh vkSj ikmMj 
tSls ewY; laof/kZr mRiknksa ds fy, fd;k tkrk gSA ;g 
lw[kk lfg".kq gS vkSj foijhr —f"k&tyok;q fLFkfr esa Hkh 
vkfFkZd mit nsus esa l{ke gSA iwjh rjg ls ids Qy 
euHkkou lqxa/k dk mRltZu djrs gSaA ;g uoacj ds eghus 
esa ifjiDo gksrk gSA o"kkZ vk/kkfjr ifjfLFkfr;ksa esa ;g 12 
osa o"kZ esa mPp mit 124-36 fdxzk@ikS/kk nsrk gSA Qy 
isfDVu ¼1-76 izfr’kr½ vkSj çksVhu ¼yqxnh] 18-13 izfr’kr 
vkSj cht] 24-38 izfr’kr½] Q‚LQksjl ¼0-07izfr’kr½] 
iksVsf'k;e ¼1-73 izfr’kr½] dSfY'k;e ¼0-30 izfr’kr½ vkSj 
yksgk ¼16-72fexzk½ tSlh lkexzh ls le`) gSA

ylksM+k

mUur ylksM+k tuuizdkj ,y&9 dh igpku 

ylksM+k ds ,d mUur tuuizdkj igpku dh xbZ 
ftlesa vR;ar cM+s Hkjiwj xwnk ds Qy] xqByh NksVh] 
vkdkj esa xksy] idus ij Lokn esa cgqr ehBk] fpduh 
lrg ds lkFk esa gYds gjs] xqPNksa esa yxrs gSa ¼fp= 25½A 
vkSlr Qy@xqPNk 17-8 ntZ fd, x,A Qyksa dk otu 
vkSj ifjf/k Øe'k% 13-90 ls ysdj 20-94 xzk- vkSj 2-92 
ls ysdj 3-44 lseh ntZ fd;k x;kA vkSlr Qy yackbZ 
2-97 lseh vkSj fNydk%yqxnh%xqByh dk vuqikr vkSlru 
1-48% 6-77% 0-63 ekik x;kA

Hybridization and evaluation in guava

Reciprocal crosses were made between white 
fleshed Thai guava and red fleshed CHESG-15 
during August, 2018 successfully and seeds from 
ripened fruits were harvested in the month of 
December. Reciprocal crosses were also made 
between Thai guava and Purple guava during 
February, 2019. Out of five crossed flowers in 
Thai guava, fruit setting was successful in three 
flowers while in Purple guava fruit setting was 
observed in one flower which was dropped later. 
F1 progeny of CHESG-28 × Lalit was raised during 
January 2017 and planted in August, 2017 started 
flowering and fruit setting in 8 plants out of 19 
plants.

Identified variety of wood apple 

Thar Gaurav (CHESW-4)

It developed through selection method. It is 
precocious bearer having dense canopy and starts 
bearing in 4th year. It has bigger size fruit (452.25g) 
with better self life under rain-fed conditions of 
western India. It is used as table purpose and for 
value added products like pickle, RTS, chutney 
and powder. It is drought hardy and capable to 
give economic yield during aberrant agro-climate 
condition. Fruits emits strong pleasing aroma at 
full maturity. It matures in month of November. 
It gives high yield 124.36 kg/plant in 12th year 
under rain fed semi-arid condition. The fruit is rich 
in pectin (1.76%) and protein (pulp, 18.13% and 
seed, 24.38%), phosphorous (0.07%), potassium 
(1.73%), calcium (0.30%) and iron (16.72mg) 
content. 

Lasoda

Identification of promising lasoda genotype L-9

Identified one promising genotype of lasoda 
i.e. extra large having more pulp content, stone 
content is very low, round in shape, very sweet in 
taste at ripening, light green in colour with waxy 
surface, bearing in bunches (Fig. 25). The average 
fruit/bunch was recorded 17.8. Fruit weight and 
dia. were ranged from 13.90- 20.94 g and 2.92- 
3.44 cm, respectively. The average fruit length was 
measured 2.97 cm and average peel: pulp: stone 
ratio was 1.48: 6.77: 0.63.
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fV.Mk ¼izslhVwyl fQLVqyksll½

mPp rki lfg".kq vkSj Qy xq.koRrk ds fy, iztuu 

o"kZ 2018 dh xehZ vkSj cjlkr ekSle ds nkSjku] fV.Mk 
dh mUur çtuu lkexzh ,,pvkj,e &1@2017@17 
&,d lQsn&gjk&chdkusjh çdkj dk ewY;kadu fd;k 
x;k vkSj ekSle ds vuqlkj fHkUu çfrfØ;k ntZ dh 
xbZA igyh foi.ku ;ksX; dVkbZ ds fy, bl larfr dks 
34-2&36-4 fnu yxsA dksey Qyksa dh xq.koÙkk] otu 
¼88-6&118-7 xzk-½ vkSj foi.ku ;ksX; Qyksa dh la[;k 
¼7-2&12-4@ikS/kk½ esa fofHkUurk ntZ dh xbZA vtSfod 
izfrnkc okyh ifjfLFkfr;ksa esa xq.koÙkk esa lq/kkj ds fy, 
p;u fd, x,A 

ykSdh ¼ystsusfj;k lkblsjsfj;k½ 

 ykSdh esa mPp rki lfg".kq vkSj foi.ku ;ksX; 
mit ds iztuu gsrq o"kZ 2018 ds nkSjku] ds’kqckla 
esa fodflr nks yacs Qyksa okyh ykSdh ds p;uksa dks 
Qyksa dh xq.koÙkk vkSj mit fo'ks"krkvksa ds fy, tkapk 
x;kA Qly dk v/;;u tuojh vkSj Qjojh eghus 
esa pkj cqokbZ dh rkjh[kksa ds lkFk fd;k x;k Fkk vkSj 
[kqys [ksr ifjfLFkfr;ksa esa] psuy dks <ddj] VsaV vkSj 
Vuyuqek cukoV okyh pkj mRiknu rduhdksa dk iz;ksx  
fd;k x;kA

ykbu ,,p,y,l@2017@01 us ,,p,y,l@ 
2017@02 ds leku gh jgh vkSj nksuksa us fodkl vkSj 
fcØh ;ksX; Qyksa dh iSnkokj esa Js"Brk dk çn'kZu 
fd;k vkSj ;g ebZ eghus ds nkSjku 43&450lsa-rkieku 
esa ntZ fd;k x;kA lrg dks <dus dh O;oLFkk ds 
lkFk 'kq#vkrh cqvkbZ tuojh eghus esa djus dkj.k yacs 
le; rd ¼15 ekpZ ls ebZ½ rd vPNh xq.koÙkk okys 
Qy feyrs jgs vkSj bl le; ekSle cgqr 'kq"d gksrk 

Round melon (Praecitrullus fistulosus)

 Breeding for high temperature tolerant and fruit 
quality

During summer and rainy of 2018, advanced 
breeding material of round melon AHRM-
1/2017/17-a whitish-green-Bikaneri type was 
evaluated and variable response was recorded 
with seasons. The progeny took 34.2-36.4 days 
for first marketable harvesting. Variations were 
recorded for tender fruit quality, weight (88.6-
118.7 g) and number of marketable fruits (7.2-
12.4/plant). Further selections were made for 
quality improvement under abiotic stressed 
conditions. 

Bottle gourd (Lagenaria siceraria)

In bottle gourd for breeding of high 
temperature tolerant and marketable yield during 
2018, two long fruited bottle gourd selections 
developed at CIAH were tested for fruit quality 
and yield attributes. The crop was studied with 
four sowing dates in January and February 
month, and four production techniques using 
surface covering on channel, tent and tunnel type 
structure and open-field conditions. 

Line AHLS/2017/01 was at par to AHLS/ 
2017/02 and both exhibited superiority for 
growth and marketable fruit yield and it was with 
temperature range 43-450C during May month. 
Early sowing with surface covering mechanism 
in January month resulted to good quality fruit 
harvesting for prolonged period (15 March to 
May) and it is under acute dry weather. On average 
basis of sowing dates and production techniques, 

fp= 25 - ylksMk ,y&9 ds gjs] cMs+ vkSj ifjiDo Qy
Fig. 25. Green, mature and ripened fruits of lasoda L-9
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gSA cqokbZ dh rkjh[kksa vkSj mRiknu rduhdksa ds vkSlr 
vkèkkj ij] nksuksa gh p;uksa us igyh rqM+kbZ esa 'kh?kzrk 
¼64-8 fnu½ vkSj mit@ikS/kk ¼3-84 fdxzk½ dk izn’kZu 
fd;kA

fpduh rksjbZ ¼ywQk flfyafMªdk½

mPp rki fLFkfr;ksa esa csgrj xq.koRrk;qDr Qyksit 
ds fy, iztuu 

o"kZ 2018 ds nkSjku] fpduh rksjbZ ykbu 
,,p,lth@2015@,Q

5
 @01 dks Fkkj rfi'k uke ls 

tkjh fd;k x;k vkSj vyx&vyx mRiknu fLFkfr;ksa 
vkSj mPp rkieku fLFkfr;ksa ds lkFk fodkl] Qy vkSj 
cht mit xq.kksa ds fy, ijh{k.k fd;k x;kA bl ij 
,vkbZlhvkjih ¼lCth Qlysa½ ds rgr vkbZbZVh&2018 esa 
14 tuuizdkjksa ij ijh{k.k fd;k tk jgk gSA

fpduh rksjbZ fdLe Fkkj rfi'k dh fo'ks"krk,a 

fpduh rksjbZ fdLe Fkkj rfi'k ¼fp= 25 ,½ dks 
p;u vkSj ladj.k ds ek/;e ls fodflr fd;k x;k gS 
¼ekr`Ro ,,p,lth&4 × ,,p,lth&16½A ;g vtSfod 
rukoiw.kZ ifjfLFkfr;ksa esa csgrj foi.ku ;ksX; Qyksa dh 
iSnkokj vkSj e/;e ikS/kksa ds fy, 2-43&2-62 eh ds fy, 
ns'kh tuunzO; ds mi;ksx ds ek/;e ls fof'k"V vkSj 
igyh ckj iztfur gSA blus dksey Qyksa dh igyh 
rqM+kbZ ds fnuksa esa ¼49-2&52-4 fnu½] Qyksa @ikS/kksa dh 
la[;k ¼9-74&12-47½ vkSj foi.ku ;ksX; Qyksa dh iSnkokj 
¼1-18&1-42 fdxzk½ Js"Brk dk çn'kZu fd;kA foi.ku 
;ksX; gjs ls xgjs gjs jax ds dksey Qy ¼,&xzsM½ esa 
110&115 xzk- otu] 20&22 lseh yackbZ vkSj 3-2&3-
4 lseh O;kl ntZ fd;k x;kA vyx&vyx mRiknu 
fLFkfr;ksa esa Qyksa dh iSnkokj 142-2&155-8 fDoaVy ntZ 
dh xbZA

both the selection exhibited earliness for first 
picking (64.8 DAS) and yield/plant (3.84 kg).

Sponge gourd (Luffa cylindrica)

Breeding for better quality fruit yield under high 
temperature conditions 

During 2018, sponge gourd line AHSG/2015/
F5/01 was released as Thar Tapish and tested 
for growth, fruit and seed yield characters 
with varying production situations and high 
temperature conditions. It is also under AICRP on 
vegetable crops IET-2018 trial and 14 genotypes 
are under investigation. 

Characteristics of sponge gourd variety Thar Tapish

Sponge gourd variety Thar Tapish (Fig. 25a) 
is selection and developed through hybridization 
(parentage AHSG-4 x AHSG-16). It is trait specific 
and first time bred through use of native 
germplasm for better marketable fruit yield 
and moderate plants 2.43–2.62 m under abiotic 
stressed conditions. It exhibited superiority for 
days to first harvesting of tender fruits (49.2–
52.4 DAS), number of fruits/plant (9.74–12.47) 
and marketable fruit yield/plant (1.18–1.42 kg). 
Green–dark green colour tender fruits (A-grade) 
at marketable stages are 110–115 g weight, 
20–22 cm length and 3.2–3.4 cm diameter. Fruit 
yield is 142.2–155.8 q/ha with varying production 
situations.

fp=- 25 ,- rksjbZ&Fkkj rfil   Fig. 25 a.  Sponge gourd-Thar Tapish
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Rkfydk 30 - yky VekVj ds mUur izdkjksa dk izn’kZu 
Table 30. Performance of promising genotypes of red tomato

y{k.k Characters  lhvks -3-237-3  
CO-3-237-3 

fu;a=.k ¼lhvks&3½  
Control (CO-3) 

v- o`f) A. Growth 

1- ikS/k ÅapkbZ ¼lseh½ Plant height (cm) 159.6 68.2 

2- o`f) LoHkko Growth habit vO;ofLFkr Indeterminate O;ofLFkr Determinate 

3- iRrh jax Leaf colour xgjk gjk Dark green gjk Green  

4- iRrh yEckbZ Leaf length 14.6 13.4 

5- iRrh pkSM+kbZ Leaf width 4.5 3.6 

6- Ma<y yEckbZ  Petiole length (cm) 0.81 0.72 

c- iq"iu  B. Flowering 

1- iq"idze yEckbZ ¼lseh½ Inflorescence length (cm) 15.8 12.3 

2- izfr iq"idze iq"i la[;k Number of flowers per inflorescence 5 5 

3- iq"idks’k la[;k Number of calyx 5 5 

4- ia[kqfM;ksa dh la[;k  Number of petals 5 5 

5- ia[kqM+h dk jax Colour of petal ihyk  Yellow ihyk Yellow 

6- iq"idks’k yEckbZ ¼lseh½  Calyx length (cm) 1.1 0.7 

7- ia[kqM+h yEckbZ ¼lseh½ Petal length (cm) 1.5 1.2 

l- Qyu  C. Fruiting 

1- vkdkj Size cM+k  Large e/;e Medium 

2- yEckbZ ¼lseh½ Length (cm) 11.4 7.2 

3- ifjf/k ¼lseh½ Girth (cm) 23.6 15.1 

4- Hkkj ¼xzk-½  Weight (g) 118.6 49.5 

5- izdkj  Shape xksy  Round xksy Round 

6- jax Colour xgjk yky   Deep red yky Red 

7- izfr ikS/kk Qyksa dh la[;k Number of fruits per plant 65 41 

8- chtdks’k dh la[;k Number of locules 6-7 4 

9- xwns dh eksVkbZ ¼lseh½ Flesh thickness (cm) 0.85 0.53 

10- ykbdksihu ek=k ¼fexzk-½ Lycopene content (mg) 7.9 5.6 

11- Vh,l,l izfr’kr TSS % 4.5 5 

12- vEyrk Acidity 0.38 0.41 

13- mit ¼fdxzk-½ Yield (kg) 7.71 2.03 

14- mit esa izfr’kr c<ksrjh Percent increase in yield 379.8 % - 

n- jksx vkSj dhV  D. Disease and pest 

1- Vh,ylhoh TLCV e/;e lfg".kq Moderately  
resistant 

e/;e laosnh Moderately 
susceptible 

VekVj

lhvks-3-237-3 ,d mUur VekVj tuuizdkj

VekVj dh ykbdksihu le`) rki lfg".kq tuuizdkj 
lhvks &3&237&3 dh lkexzh dk ijh{k.k vkSj ewY;kadu 
mit] xq.koÙkk vkSj iks"k.k laca/kh fo'ks"krkvksa ds fy, 
fd;k x;k ¼rkfydk 30½A

Tomato

CO-3-237-3 promising tomato genotype 

Lycopene rich heat tolerant genotype of 
tomato. The populations of CO-3-237-3 were 
tested and evaluated for yield, quality and 
nutritional attributes (Table 30).



88

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

,,e&47 % chVk&dsjksVhu ls Hkjiwj ¼ihys½ rki 
lfg".kq VekVj tuuizdkj

,,e&47 dh lkexzh dk mit] xq.koÙkk vkSj iks"k.k 
laca/kh fo'ks"krkvksa ds fy, ijh{k.k vkSj ewY;kadu fd;k 
x;k ¼rkfydk 31½A ;g v/kZ O;ofLFkr] Qy dk otu 
yxHkx 110 xzk-] vkdkj esa piVs xksy vkd"kZd ihys jax 
ds Qy ntZ fd, x;sA izfr ikS/ks dh iSnkokj 3-7 fdxzk- gSA 
[ksr dh fLFkfr esa ;g Vhlh,yoh chekjh ds izfr ekewyh 
çfrjksèkh gSA

AM-47: B-carotene rich (yellow type) 
heat tolerant genotype of tomato  

	 The populations of AM-47 were tested 
and evaluated for yield, quality and nutritional 
attributes (Table 31). It is semi determinate type, 
each fruit weight about 110 g, attractive yellow 
colour fruits of flat round in shape. Each plant 
yields 3.7 kg. It is moderately resistance to TCLV 
disease under filed condition.

Rkfydk 31- ihys VekVj ds mUur tuuizdkj dk çn’kZu
Table 31. Performance of promising genotypes of yellow tomato

y{k.k Characters ,,e&47 AM-47 fu;a=.k ¼vdkZ es?kkyh½ 
Control (Arka Meghali) 

v- o`f) A. Growth 

1- ikS/k ÅapkbZ ¼lseh½ Plant height (cm) 107.6 86.9 

2- o`f) LoHkko Growth habit v/kZ O;ofLFkr Semi determinate O;ofLFkr Determinate 

3- iRrh jax Leaf colour xgjk gjk  Dark green xgjk gjk Dark green 

4- iRrh yEckbZ Leaf length 14.6 17.5 

5- iRrh pkSM+kbZ Leaf width 4.5 4.4

6- Ma<y yEckb Petiole length (cm) 0.91 1.15 

c- iq"iu  B. Flowering 

1- iq"iØe yEckbZ ¼lseh½ Inflorescence length (cm) 10.3 11.9 

2- izfr iq"idze iq"i la[;k Number of flowers per inflorescence 5-6 5-6 

3- iq"idks’k la[;k Number of calyx 5-6 5-6 

4- ia[kqfM;ksa dh la[;k Number of petals 5-6 5-6 

5- ia[kqM+h dk jax Colour of petal ihyk   Yellow ihyk Yellow 

6- iq"idks’k yEckbZ ¼lseh½ Calyx length (cm) 1.9 2.0 

7- ia[kqM+h yEckbZ ¼lseh½ Petal length (cm) 2.0 

l- Qyu  C. Fruiting 
1- vkdkj  Size cM+k  Large e/;e  Medium 

2- yEckbZ ¼lseh½ Length (cm) 10.2 8.5 

3- ifjf/k ¼lseh½ Girth (cm) 22.5 18.5 

4- Hkkj ¼xzk-½ Weight (g) 110 78.2 

5- izdkj Shape piVk xksy Flat round piVk xksy Flat round 

6- jax Colour ihyk  Yellow yky  Red 

7- izfr ikS/kk Qyksa dh la[;k Number of fruits per plant 2-3 1-2 

8- chtdks’k dh la[;k Number of locules 4-5 5 

9- xwns dh eksVkbZ ¼lseh½ Flesh thickness (cm) 0.72 0.63 

10- Vh,l,l izfr’kr TSS % 5.0 4.0 

11- vEyrk  Acidity 0.33 0.38 

12- mit ¼fdxzk-½ Yield (kg) 3.7 2.8 

13- mit esa izfr’kr c<ksrjh Percent increase in yield 132.1 - 

n- jksx vkSj dhV  D. Disease and pest 

1- Vh,ylhoh TLCV e/;e izfrjks/kh  
Moderately resistant 

e/;e izfrjks/kh 
Moderately resistant 
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okbZ,Q 5-2-7 % mPp dSjksVhu ek=k ;qDr rjcwt

vofLFkr vkuqoaf'kd ifjorZu'khyrk ds chp] 
dSjksVhu‚bM ek=k ls Hkjiwj ,d Hkxok jax ds xwns 
okyk tuuizdkj ¼okbZ,Q 
5&2&7½ dks fpfUgr dj 
'kq) fd;k x;k ¼fp= 26½A 
;g ifÙk;ksa ¼v[kafMr½ ls 
fpf=r fd;k x;kA okbZ,Q 
5&2&7 yksdfç; yky 
xwns okyh fdLeksa ftuesa 
dSjksVhu‚;M ek=k 3-92&4-
14 ekxzk-@xzk- ,QMCyw 
gksrh gS] dh rqyuk esa mPp 
dSjksVhu‚;M ek=k ¼7-0&7-2 
&2 ekxzk-@xzk- ,QMCyw½ ls 
;qDr gksrk gSA

dqUn: ¼dksDlhfu;k bf.Mdk½

dqUn: ds izn'kZu dk v/;;u

mPp rkieku ifjfLFkfr;ksa esa vfu"ksd Qyksa dk 
mRiknu djus okyk tk;ktuu dqUn: tuuizdkj dks 
xeZ 'kq"d okrkoj.k ds fy, ^Fkkj lqanjh^ uke ls tkjh 
fd;k x;k gSA o"kZ 2018 ds nkSjku] Fkkj lqanjh dk 
v/;;u vyx&vyx mRiknu fLFkfr;ksa esa nks fdLeksa 
¼bafnjk&1 vkSj bafnjk&5½ ds lkFk fd;k x;kA

dqUn: dh ^Fkkj lqUnjh^ fdLe dh fo'ks"krk,a

dqan: dh fdLe Fkkj lqanjh ¼fp= 27½ {ks=h; 
fofo/krk ls Dyksuy p;u ds ek/;e ls fodflr gqbZA 
tk;ktuu ikS/ks c<+okj LoHkko esa e/;e] eknk Qwy f[kyus 
esa rst vkSj vfu"ksdQyu okys gksrs gSaA y?kq&ckjgeklh 
ikS/kksa esa dVkbZ&NaVkbZ dh 
vuqdwyrk ns[kh vkSj olar 
vkSj ekulwu ds ekSle 
ds lkFk fQj ls vadqfjr 
gks tkrs gSa] vkSj vadqfjr 
gksus ds ckn igyh Qy 
rqM+kbZ esa 50&55 fnu 
yxrs gSaA lCth mi;ksx 
ds fy,] Qy Qwy [kqyus 
ds 6-28&8-42 fnuksa esa 
rS;kj gksrs gSaA fcØh ;ksX; 
lcls vPNh xq.koÙkk  
¼, xzsM½ okys dksey Qyksa 

YF 5-2-7:  High carotenoid content watermelon

Among the existing genetic variability, 
a saffron fleshed genotypes (YF 5-2-7) rich in 

carotenoid content 
has been identified 
and purified (Fig. 26). 
It is characterized by 
entire (non-lobed) 
leaves. YF 5-2-7 is high 
in carotenoid content 
(7.0-7.2 µg/g FW) in 
comparison to popular 
red fleshed varieties 
which have 3.92-4.14 
µg/g FW carotenoid 
content.

Ivy gourd (Coccinia indica) 

Performance studies of ivy gourd

The gynoecious ivy gourd genotype 
producing parthenocarpic fruits under high 
temperature conditions is released as Thar Sundari 
for hot arid environment. During 2018, Thar 
Sundari was studied with two varieties (Indira-1 
and Indira-5) with varying production situations.

Characteristics of ivy gourd variety Thar Sundari 

Ivy gourd or kundru variety Thar Sundari 
(Fig. 27) developed through clonal selection from 
regional diversity. The gynoecious plants are 

moderate in growth 
habit, prolific in bearing 
of female flowers 
and parthenocarpic 
fruit development. 
Short-perennial plants 
respond to pruning and 
re-sprouted with on-set 
of spring and monsoon 
season, and after re-
sprouting it took 50-55 
days for first harvesting. 
For vegetable culinary, 
fruits ready in 6.28–8.42 

fp= 26- okbZ,Q 5&2&7 mPp dSjksVhu ;qDr rjcwt 
Fig. 26. YF 5-2-7: High carotenoid content watermelon

fp= 27 - dqUn: ¼Fkkj lqUnjh½ ds foi.ku ;ksX; Qy
Fig. 27. Marketable fruits of ivy gourd (Thar Sundari)
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dh yackbZ 5-83&6-48 lseh] O;kl 1-54&1-89 lseh vkSj 
otu 11-76&13-54 xzk ntZ fd;k x;kA fofHkUu çdkj 
dh mRiknu fLFkfr;ksa esa bl tuuizdkj us dksey Qyksa 
dh iSnkokj 2-85&3-48 fdxzk@ikS/kk@ekSle vkSj mit 
{kerk 248-2&351-7 fDoa-@gsD- iznf'kZr dh gSA

ikyd ¼chVk oYxsfjl½

ikyd tuuizdkj dk iRrh vkSj cht mit ds 
fy, ijh{k.k 

ikyd ,,p,yih&1] mR—"V xq.koÙkk] lCth 
mi;ksxh ,dleku ifÙk;ka vkSj xeZ 'kq"d okrkoj.k esa 
o"kksaZ ls fLFkj mRiknu tuuizdkj dks o"kZ 2018 ds 
nkSjku ^^Fkkj gjhi.kkZ^ ds :i esa tkjh fd;k x;kA 8-2 
ih,p dh jsrhyh feêh esa bl fdLe us dksey ifÙk;ksa ds 
fy, vPNh çkjafHkd o`f) dk çn'kZu fd;k vkSj igyh 
dVkbZ esa 36 fnu yxsA cht mRiknu ds fy, 21&25 
fnuksa esa fujkbZ vFkok foi.ku ;ksX; iÙkh dh igyh 
dVkbZ dh vuq'kalk dh tkrh gS] vkSj 3&4 dVkbZ ls ikS/k 
fodkl csgrj ntZ fd;k x;kA cqokbZ ds yxHkx 175 
fnu ckn] Qly dVkbZ ds fy, rS;kj gks tkrh gS vkSj 
feuh&fLçadyj flapkbZ ç.kkyh ds rgr 250 oxZ eh- [ksr 
ls 42 fdxzk- cht mit dks ntZ fd;k x;kA

ikyd fdLe Fkkj gjhi.kkZ dh fo'ks"krk,a

ikyd fdLe Fkkj gjhi.kkZ ¼fp= 28½ dks p;u ds 
ek/;e ls fodflr fd;k x;k gS vkSj ;g ewy lkexzh esa 
lq/kkj gSA ;g fof'k"V fo'ks"krk lEiUu gS vkSj vDVwcj ls 
ekpZ rd 7&9 pqukbZ ds lkFk mR—"V xq.koÙkk okys iÙkksa 
dk mRiknu djrh gSA çkjafHkd ikni o`f) blesa cgqr 
vPNh ns[kh x;h vkSj vDVwcj esa cqvkbZ dh xbZ Qly esa 
igyh iÙkk pqukbZ 35&40 fnuksa ckn vkjaHk gqbZA foi.ku 
ds ;ksX; dksey iÙkksa dh yackbZ 9-81&12-54 lseh] pkSM+kbZ 
5-72&8-11 lseh vkSj 100 iÙkksa dk otu 174-8&183-8 
xzk- ntZ fd;k x;kA gYds&gjs ls ysdj xgjs&gjs jax 
vkSj cM+s vkdkj ds iÙks pednkj] fpdus] eksVs] eqyk;e 

days from opening of female flowers. Tender fruits 
of the highest marketable quality (A grade) are 
5.83–6.48 cm length, 1.54–1.89 cm diameter and 
11.76–13.54 g weight. The genotype recorded 
tender fruit yield of 2.85–3.48 kg/plant/season 
and yield potential is 248.2–351.7 q/ha with 
varying production situations.

Palak (Beta vulgaris)

Testing of palak genotype for leaf and seed yield

The palak genotype AHLP–1 producing 
excellent quality, uniform vegetable use leaves and 
stable over the years under hot arid environment 
is released as Thar Hariparna during 2018. The 
variety exhibited good initial growth for tender 
leaves and took 36 days for first harvesting under 
sandy soils with 8.2 pH. For seed production, 
thinning at 21-25 DAS or first marketable leaf 
harvesting stage is recommended, and 3-4 
pickings gave better plant growth. About 175 
days after sowing, the crop is ready for harvesting 
and 42 kg seed yield / 250 sq. m area was recorded 
under mini-sprinkler irrigation system.

Characteristics of palak variety Thar Hariparna  

Palak variety Thar Hariparna (Fig. 28) 
developed through selection and it is 
improvement over the native population. It is 
trait specific and producing excellent quality 
leaves and 7–9 pickings from October to March. 
It exhibited very good initial plant growth and 
first tender leaves harvesting start at 35–40 days 
with October sowing. Tender leaves at marketable 
stages are 9.81–12.54 cm length, 5.72–8.11 cm 
width, 1.748–1.838 g weight and 100 leaves are 
174.8–183.8 g in weight. Light-green to dark-
green colour and bigger sized leaves are glossy, 

fp= 28- ikyd fdLe Fkkj gjhi.kkZ dh foi.ku ;ksX; ifRr;ka
Fig.28. Marketable leaves of palak variety Thar Hariparna
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vkSj jlhys gksrs gSaA foi.ku ;ksX; rktk iÙkh dh mit 
{kerk 128-48&235-84 fDoa@gsD- gSA

lCth cht mRiknu

Hkkd`vuqi ds cht ifj;kstuk ifjØkeh fuf/k ds 
varxZr lCth Qlyksa esa iztkfrxr vuqj{k.k iztuu 
vkSj cht cgqyhdj.k

o"kZ 2018 ds nkSjku] QwVddM+h ¼,,p,l&82 & 
73 fdxzk½] dkpjh ¼,,pds&119 & 81 fdxzk½] fpduh 
rksjbZ ¼Fkkj rfi'k & 8-4 fdxzk½] XokjQyh ¼Fkkj Hkknoh 
& 292 fdxzk½] ikyd ¼Fkkj gjhi.kkZ 42 fdxzk½] cSaxu 
¼Fkkj jfpr] 4-0 fdxzk½ vkSj vU; 'kq"d lfCt;ksa dh 
Qlyksa dh fdLesa ds cht mRikfnr fd, x;sA fdlkuksa] 
xSj ljdkjh laxBuksa vkSj dsohds vkSj jk"Vªh;] jkT; 
vkSj futh ,tsafl;ksa dks fdLeksa ds çlkj vkSj vkxs cht 
J`a[kyk cukus ds fy, mRikfnr lfCt;ksa dh fdLeksa @
tuuizdkjksa dk yxHkx 500 fdxzk- cht forfjr fd;k 
x;kA Ok"kZ 2018&19 ds nkSjku] dqy 292 fdxzk- iztuu 
vkSj Vh,Q,y cht dk mRiknu fd;k x;k vkSj 126 
fdlkuksa dks ykHkkfUor djus ds fy, 0-10 gsDVs;j Qly 
mRiknu {ks= ds fy, XokjQyh cht fn;k x;kA

Qly izca/ku vkSj d`f"k&rduhfd;ka 

vkaoyk

chdkusj esa 

vkaoyk esa ikyk izca/ku 

ikyk çca/ku j.kuhfr ds rgr] leku fn[kus okys 
vkaoyk ikS/kksa dks lSfyflfyd ,flM ¼1,e ,e vkSj 
2,e,e½ vkSj gkbMªkstu isjksDlkbM ¼,p

2
vks

2
½ ¼0-5,e,e 

& 1-0 ,e,e½ ds lkFk&lkFk fu;a=.k ¼ikuh Lçs½ ds 
fofHkUu lkaæ.kksa dk fNM+dko ikyk iM+us dh 'kq#vkr 
esa fd;k x;kA fNM+dko fd, x, ikS/kksa dk mipkj 
iwoZ vkSj mipkj ds 72 ?kaVs ds ckn ifÙk;ksa esa muds 
,aVhv‚fDlMsaV j{kk esVkcksykbV~l lap; ¼QsuksfyDl 
lkexzh vkSj dqy ,aVhv‚fDlMsaV xfrfofèk½ fo'ys"k.k fd;k 
x;kA ,aVhv‚fDlMsaV esVkcksykbV~l lap; ij 1-0 ,e,e 
,p

2
vks

2
 fNM+dko dks NksM+dj dksbZ Hkh mipkj ds fy, 

ifj.kke vk'oLr ugha Fks] ftlesa fd fNM+dko ds 72 ?kaVksa 
ds ckn dqy Qsuksfyd vkSj dqy ,aVhv‚fDlMsaV xfrfof/k 
esa ekewyh o`f) ns[kh xbZ FkhA dqN ubZ nLrkostksa ds 
vkèkkj ij] 2018 ds nkSjku ,p

2
vks

2
 ds fNM+dko lkaærk 

esa cnyko vk;k vkSj blh rjg vkbZlh,vkj&lhvkbZ,,p 
vuqla/kku QkeZ esa ,d leku fn[kkbZ nsus okys vkaoyk 

smooth, thick, soft and juicy. Marketable fresh leaf 
yield potential is 128.48–235.84 q/ha. 

Vegetable seed production

Varietal maintenance breeding and seed 
multiplication in vegetable crops under revolving 
funds of ICAR seed project 

During 2018, seed production of snap 
melon (AHS-82: 73 kg), kachri (AHK-119: 81 kg), 
sponge gourd (Thar Tapish: 8.4 kg), cluster bean 
(Thar Bhadavi: 292 kg), palak (Thar Hariparna: 42 
kg), brinjal (Thar Rachit: 4.0 kg) and other arid 
vegetable crop varieties was done. About 500 kg 
seed of varieties/genotypes of arid vegetables 
produced for distribution to farmers, NGO’s, KVK’s 
and national, state and private agencies for spread 
of the varieties and further seed chain. During 
2018-19, total 292 kg breeder and TFL seed was 
produced and 126 farmers were benefited with 
cluster bean seeds for 0.10 ha crop production 
area each.

Crop management and agro-techniques

 Aonla

At Bikaner

Frost management in aonla

For frost management strategy, similar 
looking aonla plants were sprayed with different 
concentrations of salicylic acid (1mM & 2mM) 
and Hydrogen peroxide (H2O2) (0.5mM & 1.0 
mM) along with control (water spray) at onset of 
frost. The sprayed plants were analyzed for their 
antioxidant defense metabolites accumulation 
in leaves (phenolics content & total antioxidant 
activity) pre-treatment and 72 hrs after the 
treatments. The results on antioxidant metabolites 
accumulation were not convincing for any 
treatment except 1.0mM  H2O2 spraying, under 
which a slight increase in total phenolic and total 
antioxidant activity was observed at 72 hours 
after spraying. On the basis of some new  reports, 
during 2018 the spraying concentrations of H2O2 

changed and similar looking aonla plants at ICAR-
CIAH research farm were sprayed in triplicate with 
50, 100, 200 & 500mM H2O2 along with control 
during  second week of December-2018 (onset 
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ikS/kksa dks 50] 100] 200 vkSj 500 ,e,e ,p
2
vks

2
 ds lkFk 

fnlacj&2018 ds nwljs lIrkg ds nkSjku fu;a=.k ds 
lkFk rhu fNM+dko fd;s x;s ¼ikys dh 'kq#vkr ij½ vkSj 
izfrvkWDlhdkjd j{kk esVkcksykbV~l lap; ¼QsuksfyDl 
vkSj ¶ysoksuksbM~l½ dk 48] 72 vkSj 96 ?k.Vksa ckn 
¼fNM+dko ds ckn ds ?kaVs½ fo'ys"k.k fd;k x;k vkSj  
ifj.kkeksa dh rqyuk dh xbZA

ftu ikS/kksa esa 50 vkSj 100,e,e ,p
2
vks

2
 dk 

fNM+dko fd;k x;k Fkk muesa ,aVhv‚DlhMsaV j{kk 
esVkcksykbV~l ¼Qsuksfyd vkSj ¶ysoksuksbM~l½ dh ek=k esa 
72 ?k.Vksa rd o`f) ns[kh xbZ vkSj ckn esa ?kVus yxh] 
tcfd fu;a=.k esa vkSj 200 vkSj 500,e,e ,p

2
vks

2
 ds 

fNM+dko fd, x;s ikS/kksa esa 24 ?k.Vksa ds ckn ls gh rst 
fxjkoV iwoZ fNM+dko dh rqyuk ntZ dh xbZA Qsuksfyd 
lkexzh esa o`f) dh ek=k 50,e,e ,p

2
vks

2
 fNM+dko 

dh rqyuk esa 100,e,e ,p
2
vks

2
 fNM+dko esa vf/kd Fkh] 

tcfd QsyosukWbM lkexzh esa o`f) dk ifjek.k nksuksa 
,p

2
vks

2
 fNM+dko fLFkfr ds rgr cjkcj FkkA fofHkUu 

,p
2
vks

2
 fNM+dko fLFkfr;ksa ds rgr ,aVhv‚DlhMsaV j{kk 

esVkcksykbV~l ij ;s voyksdu bafxr djrk gS fd 
vkaoyk esa 100,e,e ,p

2
vks

2
 ds lkFk ikyk vkus ls 

iwoZ&fNM+dko ,d lhek rd ikys ls gksus okyh gkfu 
dks de dj ldrk gSA

Qkylk 

Qkylk esa dVkbZ&NaVkbZ dk v/;;u

Qkylk esa vf/kdre xq.kkRed mit çkIr djus 
ds fy, dVkbZ&NaVkbZ dh ÅapkbZ vkSj NaVkbZ ds le; 
dks ekudh—r djus ds fy, ,d ç;ksx fd;k x;k FkkA 
dVkbZ&NaVkbZ dh 4 yackbZ ¼,p

1
&0] ,p

2
&20] ,p

3
&40 

vkSj ,p
4
&60 lseh ÅapkbZ½ vkSj 4 le;kof/k ¼Vh

1
&30 

uoacj] Vh
2
&15 fnlacj] Vh

3
&30 fnlacj vkSj Vh

4
&15 

tuojh½ FkhaA

vadqj.k] Qwy dyh LQqVu@iq"iu] Qyu] mit 
vkSj xq.koÙkk ekudksa ds laca/k esa voyksdu ntZ fd;s 
x;sA

rkts Qyksa dh vf/kdre vkSlr mit ¼4-89 fdxzk-
@>kM+h½ vkSj Qy otu ¼1-13 xzk-½ mipkj Vh

4
,p

2
 

esa ntZ fd;k x;k] tcfd U;wure mit] QyHkkj ¼2-
17 fdxzk-@>kM+h½ vkSj 0-53 xzk Øe'k% mipkj Vh

1
,p

4
 

esa ntZ fd;k x;kA vf/kdre Vh,l,l ¼25-420 fcz-½ 
mipkj Vh

4
,p

2
 esa vkSj U;wure ¼19-200 fcz-½ Vh

1
,p

4
 

mipkj esa ekik x;k  ¼rkfydk 32½A

of frost occurrence) and analyzed for antioxidant 
defense metabolites accumulation (phenolics 
and flavonoids) was analyzed at 48 HAS, 72 HAS 
and 96 HAS (hours after spraying) along with pre-
spraying and compared the results. 

An increase in antioxidant defense 
metabolites (phenolic and flavonoids) content 
in plants sprayed with 50 & 100mM H2O2 till 
72 HAS was observed and start decreasing 
afterward while a sharp decrease from 24 HAS 
in plants sprayed with 200 & 500mM H2O2 along 
with in control plants under frost conditions as 
compared to pre-spraying. The magnitude of 
increase in phenolic content was higher under 
100mM H2O2 than 50mM H2O2 spraying while the 
magnitude of increase in flavonoids content was 
at par under both the spraying H2O2 spraying 
condition. These observations on antioxidant 
defense metabolites under different H2O2 spraying 
conditions indicates that onset of frost pre-
spraying with100mM H2O2 might be an effective 
frost management strategy in aonla to some  
extent. 

Phalsa

Pruning studies in phalsa

An experiment on phalsa was conducted 
to standardize the pruning height and time of 
pruning to get maximum qualitative yield. There 
were 4 lengths of pruning (H1-0, H2-20, H3-40 and 
H4-60 cm height) and 4 timings (T1-30 November, 
T2-15 December, T3-30 December and T4-15 
January) of pruning . 

The observations were recorded with respect 
to sprouting, flower bud initiation/flowering, 
fruiting, yield and quality parameters. 

Maximum average fresh fruit yield (4.89 kg/
bush,) and fruit weight (1.13 g) were recorded 
in treatment T4H2 , while minimum (2.17 kg/
bush), 0.53g and 10.61mm, respectively in 
treatment T1H4. Maximum TSS (25.420 Brix) was 
also measured in treatment T4H2 and minimum  
(19.200 Brix) in T1H4 (Table 32).
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Rkfydk 32- dVkbZ&NaVkbZ dh ÅapkbZ vkSj le; ls izHkkfor Qkylk esa Qyu ekin.M
Table 32 . Fruiting attributes of phalsa as influenced by pruning height and time.

mipkj
Treat.

idus@jax 
cnyus dk pj.k
Maturity/ colour 

change stage

igyh 
pqukbZ
First 

Picking

vafre 
pqukbZ
Last 

Picking

dVkbZ&NaVkbZ ls 
igyh pqukbZ esa 
yxs fnu Days 

from pruning to I 
harvest

pqukbZ 
vof/k 

Picking 
duration

mit@ 
>kM+h 

Yield/
bush

'kk[kk@ 
>kM+h 

Twigs /
bush

'kk[kk 
yEckbZ 

¼lseh½ Twig 
length (cm)

Qy 
xqPNs@ 

’kk[kk Fruit 
clusters / 

twig

T1H1 11-04-18 17-04-18 10-05-18 135 days 24 days 2.88 120 112 11.30

T1H2 17-04-18 23-04-18 09-05-18 141 days 17 days 3.08 135 110 12.00

T1H3 19-04-18 28-04-18 09-05-18 146 days 12 days 2.67 149 105 11.10

T1H4 23-04-18 30-04-18 09-05-18 148 days 10 days 2.17 171 86 10.70

T2H1 19-04-18 23-04-18 09-05-18 126 days 17 days 2.99 140 107 10.90

T2H2 15-04-18 23-04-18 15-05-18 126 days 23 days 3.26 167.5 105 10.60

T2H3 23-04-18 25-04-18 22-05-18 128 days 28 days 2.9 177 103 10.20

T2H4 23-04-18 25-04-18 22-05-18 128 days 28 days 2.87 196 98 10.10

T3H1 23-04-18 02-05-18 23-05-18 122 days 21 days 2.69 162.5 111 12.20

T3H2 23-04-18 02-05-18 30-05-18 122 days 28 days 3.82 178 106 11.30

T3H3 20-04-18 24-04-18 25-05-18 112 days 32 days 3.74 192.5 92 11.70

T3H4 20-04-18 24-04-18 19-05-18 112 days 26 days 2.9 206 87 10.60

T4H1 25-04-18 01-05-18 18-05-18 104 days 17 days 3.46 165 122 11.90

T4H2 25-04-18 01-05-18 30-05-18 104 days 29 days 4.89 170 121 12.20

T4H3 25-04-18 01-05-18 25-05-18 104 days 24 days 4.19 189 104 11.50

T4H4 22-04-18 01-05-18 30-05-18 104 days 29 days 3.52 199 94 10.50

lgtu dh Fkkj g"kkZ fdLe esa chtkadqj.k fof/k dk 
ekudhdj.k 

Fkkj g"kkZ ds fy, fofHkUu mipkjksa ;Fkk& ia[k ds 
lkFk cht& dkxt ds Åij fof/k ¼Vhih½] cht fcuk ia[k 
ds dkxt ds Åij fof/k ¼Vhih½] ia[k ds lkFk cht& 
dkxt ds chp¼chih½ vkSj fcuk ia[k ds cht& dkxt 
ds chp ¼chih½ ds lkFk cht vadqj.k fof/k;k¡ ekudh—r 
dh xbZaA ;g ik;k x;k fd ia[kksa ds fcuk cht dks 
dkxt ¼xksy fd;k gqvk rkSfy;k fof/k&chih½ ds chp 
j[k dj iz;ksx fd, x, cht }kjk lcls vf/kd vadqj.k  
¼66 izfr'kr½ ds lkFk LoLFk vkSj tksjnkj vadqj iSnk 
gqvk] tcfd lcls de vadqj.k ¼22 izfr'kr½ fcuk ia[k 
cht esa&Vhih esa ntZ gqvk] blds ckn ia[k ds lkFk&Vhih 
esa ¼42 izfr'kr½ ds lkFk vadqj.k ntZ fd;k x;kA 

lgtu dh Fkkj g"kkZ fdLe esa e`nk xq.kksa] o`f)] 
mit vkSj xq.koRrk ekin.Mksa ij fofHkUu tSfod 
iyokjksa dk izHkko 

eDdk dk Hkwlk] /kku dk iqvky] ?kkl vkSj fu;a=.k 
¼fcuk iyokj½ vkfn tSfod iyokjksa ds izn'kZu dk 
v/;;u fd;k x;k ¼fp= 29½A /kku ds iqvky dh 

Standardization of seed germination 
method in drumstick variety Thar 
Harsha

Standardized seed germination methods for 
Thar Harsha with different treatments viz. Seed 
with wing-top of the paper method (TP), seed 
without wing-top of the paper method (TP), 
Seed with wing-between paper (BP) and seed 
without wing-between paper (BP). It was found 
that seed without wing kept in between paper 
(rolled towel method-BP) produce healthy and 
vigorous seedling with highest germination (66 
%) followed by seed with wing-BP (48 %) while, 
the lowest germination (22 %) was found in seed 
without wing-TP followed by Seed with wing-TP 
(42 %) with poor seedling growth.

Effect of different organic mulches on soil properties, 
growth, yield and quality parameters of drumstick 
var. Thar Harsha

The performance of organic mulches viz. 
maize straw, paddy straw, grasses and control 
(no mulch) were studied (Fig. 29). The highest 
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iyokj esa Qyksa dk otu ¼158-4 xzke@Qy½] Qy 
yackbZ ¼98-5 lseh½] cht la[;k ¼22½] Qy ifjf/k ¼25-3 
feeh½] Qy dk rkts vkSj lw[kk otu dk vuqikr ¼3-9½] 
xwnk ¼3-1½] fNydk ¼5-2½] ifÙk;ka ¼7-6½] Vh,l,l ¼11-20 
fczDl½] vkSj foVkfeu&lh ¼ifÙk;ksa esa 436-8 fexzk-@100 
xzk- vkSj Qyksa esa 289-4 fexzk-@100 xzk-½ vf/kdre ik;k 
x;k] tcfd eDdk iqvky iyokj dk Øe blds ckn esa 
jgkA fu;a=.k esa ;g lcls de ntZ fd;k x;kA

fruit weight (158.4 g/fruit), fruit length (98.5 cm), 
number of seed (22), fruit  diameter (25.3 mm), 
fresh weight and dry weight ratio of fruit (3.9), 
pulp (3.1), skin (5.2), leaves (7.6), TSS (11.2 °brix),  
and  Vit-C (436.8 mg/100 g in leaves & 289.4 
mg/100 g in fruits ) was found in paddy straw 
mulch followed by maize straw mulch while the 
lowest was recorded under control followed by 
grasses mulch.

fp= 29 lgtu dh Fkkj g"kkZ fdLe esa fofHkUu tSfod iyokjksa dk izHkko
Fig. 29. Effect of different organic mulches on drumstick var. Thar Harsha

xeZ 'kq"d {ks=k esa Ård laof/kZr [ktwj vuqlaèkku 
esa rsth 

v&ikS/k jksi.k le; dk ekudhdj.k

;g iz;ksx fuEufyf[kr vuqeksfnu rduhdh dk;ZØe 
ds vuqlkj vkjaHk fd;k x;k FkkA ntZ fd;s x;s ijh{k.k 
fcUnq fuEufyf[kr gSa& 

mipkj% Qjojh] tqykbZ] vDVwcjA fdLesa % cjgh] 
[kykl] [kqusth vkSj esMtwy] vko`fr;ka % ikap] iz:i	% 
vkjchMh] fuxjkuh fcUnq % mRrjthfork izfr'kr] ikS/k 
ÅapkbZ ¼eh½] ikS/k QSyko ¼eh x eh½] ubZ ifRr;ksa dk 
mn~HkoA

bl iz;ksx ds ifj.kke bl izdkj gSa%  

yy bu ikS/kksa esa lcls vf/kd mRrjthfork ¼95 izfr'kr½ 
[kykl vkSj cjgh esa ntZ dh x;hA blds ckn 
ds Øe esa esMtwy ¼90 izfr'kr½ vkSj U;wure ¼75 
izfr'kr½ mRrjthfork [kquSth esa ntZ fd;k x;kA 

yy ikS/k ÅapkbZ lcls vf/kd cjgh ,oa [kykl ¼250 
lseh½ esa vkSj lcls de [kqusth ¼100 lseh½ esa ntZ 
dh x;hA

yy ikS/k QSyko lcls vf/kd cjgh ¼1-80 eh vkSj 1-56 
eh½ esa vkSj lcls de cjgh esa ntZ fd;k x;kA 
lcls de [kquSth esa ¼0-50 eh vkSj 0-50 eh½ jgkA

yy [kykl ,oa cjgh fdLe esa 10&12 u;h ifRr;ka 

Intensification of research on tissue cultured 
date palm in hot arid region.

A. Standardization of planting time

This experiment was conducted with 
following approved technical programme and 
observations were also recorded as given below.

Treatments: February, July, October.  Cultivars: 
Barhee, Khalas, Khuneizi and Medjool, Replication: 
Five, Design: RBD, Observations: Survival (%), Plant 
height (m), Plant spread (m x m),  emergence of 
new leaves.

The results of the said experiment are given 
here:

In respect of cultivars, maximum survival 
(95%) was recorded in Khalas and Barhee followed 
by Medjool (90%) and minimum (75%) survival 
was recorded in Khuneizi cultivar.

yy Maximum plant height (250 cm) was 
recorded in Barhee and Khalas and minimum 
in Khuneizi cultivar (100 cm).

yy Maximum plant spread (N-S) and (E-W) was 
recorded in Barhee (1.80 m and 1.65 m) and 
minimum in Khuneizi cultivar (0.50 m and 
0.50 m).

yy In Khalas and Barhee cultivars, 10 to12 new 
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leaves were emerged while in Medjool it was 
8-10 and minimum leave emergence i.e. 3-4 
was in Khuneizi cultivar.

B. Standardization of pit size for planting

This experiment was conducted with 
following approved technical programme 	
and observations were also recorded as given 
below.

Pit size: 2 (1 x1 x 1 m and 0.5 x 0.5 x 0.5 m), 
Cultivar: Barhee, Khalas, Khuneizi and Medjool, 
Replications: 5, Design: RBD, Observations: 
Survival (%), Plant height (m), Plant spread 	
(m x m), emergence of new leaves and spathe 
emergence, fruit setting. 

Maximum plant height (250cm) in Khalas 
and Barhee cultivar with 1 x 1 x 1 m pit size while 
minimum plant height (100 cm) in Khuneizi 
cultivar with 0.5 x 0.5 x 0.5 m pit size. The maximum 
leaf emergence was also recorded in cultivar 
Barhee and Khalas cultivar in the bigger size pit 
while minimum leaves were emerged in cultivar 
Khuneizi with small pit size and same trend was 
also recorded in plant spread.

In cultivar Khalas, 50% plants have been 
flowered and first emergence was observed 
on 15th March 2019 and last spathe emergence 
was recorded on 25th March 2019. In Barhee and 
Medjool cultivars, only 25% plants have been 
flowered first time. In Barhee first emergence 
was recorded on 22nd March 2019 and in Medjool 
flowering started on 25th March 2019. The 
Ghanami cultivar (male) spathe emerged on 18th 
March 2019 and pollens were collected and used 
for pollination in all female cultivars. Fruiting in 
some plants have set during the report period.

The effect of pit size was recorded only on the 
growth performance while on reproductive phase 
pit size did not show any effect emergence of the 
spathe and number of emergence.

C. Standardization of crop geometry (plant to plant 
and row to row spacing)

This experiment was conducted with 
following approved technical programme and 
observations were also recorded as given below.

vk;hA esMtwy esa 8&10 vkSj U;wure [kqusth esa 
dsoy 3 ls 4 u;h ifRr;ka gh ntZ dh x;hA

c- ikS/k jksi.k ds fy, xïksa ds vkdkj dk 
ekudhdj.k

;g iz;ksx fuEu rduhdh fØ;kvksa ds lkFk vkjaHk 
fd;k x;k FkkA

xM~<+ksa dj vkdkj % 2 ¼1 x 1 x 1 eh vkSj 0-5 
x 0-5 x 0-5 eh½] fdLesa % cjgh] [kykl] [kqusth vkSj 
esMtwy] vko`fr;ka	% ikap] iz:i % vkjchMh] fuxjkuh fcUnq 
% mRrjthfork izfr'kr] ikS/k ÅapkbZ ¼eh½] ikS/k QSyko ¼eh 
x eh½] ubZ ifRr;ksa dk mn~Hko] Qy cukukA

[kykl vkSj cjgh fdLeksa esa 1x1x1 eh- xïs ds 
vkdkj ds lkFk vf/kdre ikS/k Å¡pkbZ ¼250 lsaeh½ ns[kh 
x;h] tcfd [kquSth fdLe esa 0-5x0-5x0-5 eh- xïs ds 
vkdkj ds lkFk ikS/k Å¡pkbZ ¼100 lseh½ U;wure jghA 
iÙkh dk mn~Hko vf/kdre cjgh vkSj [kykl fdLeksa esa 
cM+s vkdkj ds xïs esa ntZ fd;k x;k] tcfd [kquSth 
esa NksVs vkdkj ds xïs ds lkFk U;wure ifÙk;k¡ fudyh 
vkSj blh rjg dk pyu ikS/ks ds çlkj esa Hkh ntZ  
fd;k x;kA

[kykl fdLe esa] 50 izfr'kr ikS/kksa esa iq"iu gqvk 
vkSj igyk mn~Hko 15 ekpZ 2019 dks ns[kk x;k vkSj 
25 ekpZ 2019 dks vafre LiSFk mn~Hko ntZ fd;k x;kA 
cjgh vkSj esMtwy fdLeksa esa] dsoy 25 izfr'kr ikS/kksa 
esa igyh ckj Qwy vk,A cjgh esa igyh ckj 22 ekpZ 
2019 dks mn~Hko ntZ fd;k x;k Fkk vkSj esMtwy esa 
25 ekpZ 2019 dks Qwy esa 'kq: gqvk FkkA 18 ekpZ 2019 
dks ?kukeh fdLe ¼uj½ esa LiSFk mn~Hko gqvk vkSj ijkx.k 
,d= fd, x, Fks vkSj lHkh eknk fdLeksa esa ijkx.k ds 
fy, bLrseky fd;k x;k FkkA dqN ikS/kksa esa Qyu bl 
izfrosnu vof/k ds nkSjku ntZ fd;k x;kA

xïs ds vkdkj dk çHkko dsoy fodkl çn'kZu ij 
ntZ fd;k x;k Fkk] tcfd çtuu pj.k ij xïs ds 
vkdkj dk LiSFk ds mHkjus vkSj mHkjus dh la[;k dk 
dksbZ çHkko ugha fn[kk FkkA	  

l& cxhps dh T;kfefr ¼ikS/ks ls ikS/ks ,oa iafDr ls 
iafDr dh nwjh½ dk ekudhdj.k

;g iz;ksx fuEufyf[kr rduhdh fØ;kvksa ds lkFk 
vkjaHk fd;k x;k Fkk vkSj vkdyu ds vkadMs+ ,d= dj 
uhps fn, x;s gSaA	



96

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

varjky % 2 ¼6 x 6 eh vkSj 8 x 8 eh½]  fdLesa % 
cjgh] [kykl] [kqusth vkSj esMtwy] vko`fr % ikap] iz:i 
% vkjchMhA

bl iz;ksx ls izkIr ifj.kke bl izdkj gS&

bl iz;ksx esa bu lHkh iztkfr;ksa esa ikS/ks ls ikS/ks ds 
chp ds varjky ¼6 x 6 eh vkSj 8 x 8 eh½ dk dksbZ 
fo'ks"k izHkko ugha ntZ fd;k x;kA blesa mRrjthfork] 
ikS/k ÅapkbZ vkSj QSyko esa dksbZ lkFkZdrk ugha ns[kh 
x;hA 

jktLFkku ds xeZ 'kq"d okrkoj.k esa 
vukj esa iq"i fu;ferdj.k] Qy&QVus 
dk izcaèku vkSj ewyo`ar Lohdk;Zrk ij 
v/;;u 

vukj dh xq.koRrk vkSj Qy&QVus ij fofHkUu 
vkoj.k lkexzh dk izHkko 

vukj esa Qy QVus ds çca/ku ds fy, 2018&19 ds 
nkSjku ,d ç;ksx fd;k x;k Fkk] tks jktLFkku dh xeZ 
'kq"d tyok;q ds rgr xaHkhj leL;k gSA vukj Hkxok 
fdLe ds Qyksa dks fofHkUu vkoj.k lkexzh ;kuh lQsn 
dkxt dh FkSyh] Hkwjs dkxt dh FkSyh] fpdus dkxt dh 
FkSyh] fNfær ikjn'khZ i‚yhFkhu ¼ihVhih½ FkSyh] eyey 
diM+s dh FkSyh] ekfdZu diMs+ dh FkSyh] xSj cqus gq, 
diM+s dh FkSyh] fpidus okyk dkxt ¼fpiVuk fQYe½ 
vkSj fu;a=.k esa fcuk vkoj.k ds j[kk x;k FkkA lHkh 
mipkjksa esa ls] fNfær ikjn'khZ i‚yh FkSyh ds mipkj esa 
fu;a=.k ¼26-67 izfr'kr½ dh vis{kk Qy QVuk ¼10-0 
izfr'kr½ cgqr de dj fn;k x;kA blds ifj.kkeLo:i 
cktkj ;ksX; vf/kdre mit ¼3-68 fdxzk@ikS/kk½ vkSj 
mlds ckn 'osr dkxt FkSyh ¼3-07 fdxzk@ikS/kk½ vkSj 
lcls de mit fu;a=.k ¼2-41 fdxzk@ikS/kk½ esa jgh  
¼rkfydk 33½A csgrj pedhys yky jax ds Qy fNfær 
ikjn'khZ i‚yh FkSyh vkSj fpidus okys dkxt esa çkIr 
fd, x, tcfd] fu;af=r esa Qyksa dk jax Qhdk vkSj 
èkwi rFkk ikys ds dkj.k gYds Hkwjs jax esa cny x;k 
FkkA Qyksa ds Vh,l,l vkSj ,Ld‚fcZd ,flM dh ek=k 
esa dksbZ egRoiw.kZ varj ugha ns[kk x;k] tcfd FkSyh 
vkoj.k esa vEyrk vkSj Vh,l,l@,flM vuqikr esa 
lq/kkj ntZ fd;k x;kA U;wure vEyrk ¼0-45 izfr'kr½ 
vkSj vfèkdre Vh,l,l@,flM vuqikr 37-38 fNfær 
ikjn'khZ i‚yhFkhu FkSyh esa ntZ fd;k x;k ¼rkfydk 34½A

Spacing: 02 (6 x 6 m and 8 x 8 m), Cultivars: 
Barhee, Khalas, Khuneizi and Medzool, 
Replications: 05, Design: RBD, 

The results of the said experiment are given 
here:

In all cultivars i.e. Khuneizi, Khalas, Barhee 
and Medjool of date palm, impact of spacing (row 
to row and plant to plant) i.e. 6 x 6 m and 8 x8 m 
was not been seen and survival, plant height and 
spread were not differed significantly in both the 
spacing. 

Studies on flowering regulation, cracking 
management and rootstock adaptability in 
pomegranate under hot arid environment of 
Rajasthan.	

Effect of different bagging material on fruit cracking 
and quality of pomegranate

An experiment was conducted during 
2018-19 for management of fruit cracking in 
pomegranate which is severe problem under 
hot arid climate of Rajasthan. Pomegranate 
fruits of cv. Bhagwa were covered with different 
bagging material i.e. white paper bags, brown 
paper bags, butter paper bags, perforated 
transparent polyethylene (PTP) bags, muslin cloth 
bags, markin cloth bags, non woven fabric bags, 
shrink wrapping (cling film) and control without 
bagging. Among all the treatments, perforated 
transparent poly bags were significantly reduced 
fruit cracking (10.0%) as against control (26.67%). 
It also resulted in highest marketable yield (3.68 
kg/plant) followed by white paper bags (3.07 
kg/plant) and lowest in control (2.41 kg/plant) 
(Table 33). Improved bright red colour fruits was 
obtained in perforated transparent poly bags and 
shrink wrapping treatments while in control fruits 
colour faded and turn light brown red due to sun 
scald and frost damage. There is no significant 
differences were observed in TSS and ascorbic 
acid contents of fruits while acidity and TSS/Acid 
ratio were improved by bagging. Minimum acidity 
(0.45%) and maximum TSS/Acid ratio 37.38 were 
recorded in perforated transparent polyethylene 
bags (Table 34). 
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rkfydk  33- fofHkUu FkSyh vkoj.k lkexzh ls çHkkfor vukj Qyksa ds HkkSfrd y{k.k
Table 33 . Pomegranate fruit physical traits as influenced by different bagging material

mipkj Treatments QyHkkj 
¼xzk½ 

Fruit wt.  
(g)

Qy 
ifjf/k 
¼lseh½ 

Fruit dia 
(cm)

Qy yEckbZ 
¼lseh½ Fruit 
length (cm)

Qy QVuk 
¼izfr’kr½ Fruit 
cracking (%)

mit@ikS/kk 
¼fdxzk½ Yield/

plant (kg)

foØ; ;ksX; mit 
@ikS/kk ¼fdxzk½ 

Marketable yield/
plant 
(kg)

lQsn dkxt dh FkSyh 
White paper bags

180.6 8.11 6.95 13.33 3.61 3.07

Hkwjs dkxt dh FkSyh 
Brown paper bags

178.09 7.98 6.83 15.00 3.57 2.97

fpdus dkxt dh FkSyh 
Butter paper bags

182.72 8.21 8.11 13.33 3.65 3.05

ihVhih FkSyh  PTP bags 208.45 8.45 7.32 10.00 4.17 3.68

eyey diMs+ dh FkSyh 
Muslin cloth bags 

185.47 8.2 7.18 20.00 3.71 2.91

ekfdZu diMs+ dh FkSyh 
Markin cloth bags 

188.65 8.25 7.25 21.67 3.77 2.83

fcuk cqus diMs+ dh FkSyh 
Non woven fabric bags 

180.7 8.16 7.14 13.33 3.68 3.07

fpidus okyk dkxt
Shrink wrapping

182.54 8.2 7.21 13.33 3.65 3.04

fu;a=.k Control 180.6 8.05 7.04 26.67 3.62 2.41

lhMh CD  5% 5.87 NS NS 9.54 0.12 0.27

rkfydk  34- fofHkUu FkSyh vkoj.k lkexzh ls çHkkfor vukj Qyksa dh xq.koRrk
Table  34. Pomegranate fruit quality as influenced by different bagging material

mipkj Treatments Qy dk jax
 Fruit colour

Vh,l,l 0fcz 
TSS °Brix

vEyrk 
Acidity(%)

,LdkWjfcd vEy  
Ascorbic acid  (mg/ 100 ml)

Vh,l,l@vEy 
vuqikr TSS/Acid ratio

lQsn dkxt dh FkSyh 
White paper bags

yky 
Red

15.2 0.50 21.47 30.64

Hkwjs dkxt dh FkSyh 
Brown paper bags

yky
Red

14.2 0.49 20.86 29.34

fpdus dkxt dh FkSyh 
Butter paper bags

yky
Red

14.61 0.48 21.45 30.82

ihVhih FkSyh  
PTP bags

Pkedhyk yky 
Bright red

16.24 0.45 24.12 37.38

eyey diMs+ dh FkSyh 
Muslin cloth bags 

yky
Red

15.64 0.51 21.46 30.73

ekfdZu diMs+ dh FkSyh 
Markin cloth bags 

yky
Red

15.6 0.64 22.5 24.48

fcuk cqus diMs+ dh FkSyh 
Non woven fabric bags 

yky
Red

14.58 0.61 22.36 23.88

fpidus okyk dkxt
Shrink wrapping

Pkedhyk yky 
Bright red

15.24 0.54 23.12 28.24

fu;a=.k Control gYdk yky 
Light  red

14.5 0.62 21.08 23.38

lhMh CD  5% NS 0.097 NS 7.47
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xeZ 'kq"d ikfjfLFkfrdh esa ve:n] tkequ 
vkSj 'kgrwr dh mRiknu rduhdh dks 
c<+kok nsuk 

flafpr xeZ 'kq"d ifjfLFkfr;ksa esa 'kgrwr iq"ieatjh 
Qjojh ls ekpZ ¼15 fnu ds varjky½ esa vkSj tkequ 
iq"ieatjh Qjojh ls vçSy ¼dqy Qwy dh vof/k yxHkx 
56 fnu½ esa mHkjus yxrh gSaA tkequ esa Qwyksa dk eq[; 
le; ekpZ ls vçSy rd gksrk gS vkSj ml le; rkieku 
yxHkx 37-8@19-20ls-] lkis{k vknZzrk 48-1@18-9 
izfr'kr vkSj ok"ihdj.k nj yxHkx 8-3 feeh çfr fnu ds 
vklikl jgrh gSA 'kgrwr esa vk/kkj rkieku 170ls- vkSj 
tkequ esa 15-50ls- ds vuqlkj rki bdkbZ dh x.kuk dh 
xbZ vkSj ;g Øe'k% 250-4 vkSj 1791-3 fMxzh fnu ntZ 
fd;k x;kA tgk¡ rd Qwy esa iq"iupj.k ¼Qwy vkjaHk] 
f[kyus dh vof/k vkSj Qyus dh vof/k½ ds le; tkequ 
vkSj 'kgrwr dh Qly ds fy, ekSleh ekin.M Øe'k% 
rkieku ¼39-9@18-5 vkSj 34@15-9 0ls-½] lkis{k vknZzrk 
¼51-1@20-1-1 vkSj 59-1@22-0 izfr'kr½] ok"ihdj.k 
¼7-9 vkSj 6-1 feeh½ vkSj gok dk osx 4&5 fdeh 
?k.Vk&1] lkekU; ntZ fd, x,A ekSle ds ekinaMksa esa 
Qy dh ifjiDork vof/k ¼twu ekg½ ds nkSjku 12 fdeh 
çfr ?kaVk ls vf/kd dh gok ds osx ds dkj.k cM+k 
vkfFkZd uqdlku gqvk] fujarj jsr ds rwQku ¼10&17 
twu½ us tkequ dh Qly dks vf/kdre uqdlku 90 
izfr'kr igqapk;kA Qyksa dh ifjiDork ds nkSjku Qy dh 
iSnkokj vkSj gok ds osx ¼vkj¾0-76½ ds chp vR;fèkd  
egRoiw.kZ vkSj udkjkRed lglaca/k ds vfLrRo ds dkj.k 
bl ifjn`'; dks cy feykA 

xeZ 'kq"d okrkoj.k ds varxZr csj esa 
mRiknu iz.kkyh izca/ku

csj fdLeksa ¼xksyk] FkkbZ&csj] xksek dhfrZ vkSj 
Fkkj lsfodk½ esa o`f) vkSj mit ekinaMksa ij fofHkUu 
dVkbZ&NaVkbZ ç.kkfy;ksa dh çfrfØ;k ¼okbZ vkdkj] 
yrkdqat] VsyhQksu vkSj fu;a=.k½ dk çHkko iM+rk 
gS ¼fp= 31 vkSj  rkfydk 35&38½A xksyk fdLe esa 
ikS/k ÅapkbZ ¼2-0 eh-½] ikS/k çlkj ¼iw&i 2-83 eh-½ vkSj 
panok ?ksjk ¼3-77 ,e3½ l/kkbZ dh yrkdqat ç.kkyh esa 
vfèkdre Fks] fu;a=.k esa ruk O;kl vkSj okbZ vkdkj 
lèkkbZ iz.kkyh esa mÙkj&nf{k.k ikS/k çlkj ¼2-04 eh-½ 
vfèkdre ntZ fd;k x;kA tgka rd izfr ikS/kk Qyksa dh 
iSnkokj dk laca/k gS] vf/kdre Qyksit xksyk fdLe esa  
¼23-25 fdxzk½ ntZ dh xbZ] mlds ckn xksek dhfrZ  

Intensification of production technology in 
guava, jamun and mulberry under hot arid 
conditions.

In irrigated hot arid conditions, emergence 
mulberry catkin and jamun panicle emerge initiate 
in  February to March (15 days span) in mulberry 
and February to April (total flowering span around 
56 days) in jamun . The  main flowering flush time 
in jamun is from March to April and that time 
prevailed temperature around 37.8/19.2 0C, relative 
humidity 48.1/18.9 % and evaporation rate near 
about 8.3 mm per day. Heat unit also calculated 
over the base temperature 17 0C in mulberry and 
15.5 oC in jamun and it was 250.4  and 1791.3  
degree days, respectively. As far as flowering 
phenophases (flowering initiation, bloom period 
and fruiting span) weather parameters at that 
period viz., temperature (39.9/18.5 & 34/15.9 
0C), relative humidity (51.1/20.1 & 59.1/22.0%), 
evaporation (7.9 & 6.1 mm ) and wind velocity 
4-5 kmhr-1, respectively were recorded normal for 
jamun and mulberry crop.  Among the weather 
parameters major  economic loss occurred due 
to wind velocity of more than 12 km hr -1  during 
the fruit maturity period (June month) continuous 
sand storm blew (10-17 June) cause  maximum 
damaged the jamun crop up to 90% extent. 
This view is strengthened due to the existence 
of highly significant and negative correlation 
between fruit yield and wind velocity (r=0.76) 
during fruit maturity. 

Production system management in ber under 
hot arid ecosystem

Response of ber varieties (Gola, Thai ber, 
Goma Kirti & Thar Sevika) significantly influenced 
by different training systems (Y shape, espalier, 
telephone & control) with growth and yield 
parameters (Fig. 31 and Table 35-38). Vegetative 
growth parameters i.e. plant height (2.0 m), plant 
spread (EW 2.83 m) and canopy volume (3.77 m3) 
were maximum in espalier system of training 
while, stem diameter in control and north-south  
plant spread (2.04 m) was maximum in Y shape 
training in variety Gola. Fruit yield plant-1 is 
concerned variety Gola was recorded maximum 
fruit yield (23.25 kg) followed by Goma Kirti  
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¼20-75 fdxzk½ vkSj FkkbZ&csj ¼19-0 fdxzk½ dk mRiknu 
ntZ fd;k x;k] tcfd l/kkbZ ç.kkyh yrkdqat xksyk 
vkSj xksek dhfrZ fdLeksa esa vkSj okbZ vkdkj FkkbZ vkSj 
Fkkj lsfodk esa fdLeksa esa csgrj ekuk x;kA Qy vkSj 
iÙkh vkdkj] Qy otu vkSj Vh,l,l lkexzh tSls 
vkadM+ksa esa fdLeksa ds vuqlkj fHkUurk ns[kh xbZ vkSj Qy 
vkdkj ¼4-27 x 3-20 lseh½] iÙkh vkdkj ¼10-25 x 5-45 
lseh½ vkSj Qy otu ¼74-63 xzk-½ FkkbZ csj ¼fp= 30½  
fdLe esa vfèkdre ntZ fd, x,A csj dh xksyk fdLe 
esa vfèkdre Vh,l,l lkexzh ¼26-40fcz½ ntZ dh x;hA

FkkbZ csj fdLe dk vyx&vyx nwjh ds ikS/k 
jksi.k ¼6x6] 6x3 vkSj 3x3 ehVj½ ij ewY;kadu fd;k 
x;k vkSj fodkl vkSj Qyksa dh iSnkokj ds çkjafHkd 
vkadM+ksa ls irk yxk;k x;k fd fudV ds varjky  
¼3x3 eh½ ds o`{kkjksi.k esa vf/kd varjky ds jksi.k dh 
rqyuk vf/kdre ikS/k ÅapkbZ ¼1-40 eh-½ vkSj lcls de 
ruk O;kl ¼3-79 lseh½ lkFk gh lkFk ikS/ks dk QSyko ¼2-
40 eh iw&i vkSj 2-41 eh- m&n½ ntZ fd;kA leku nwjh 
3x3 eh esa izfr ikS/kk iSnkokj U;wure ¼9-0 fdxzk½ ntZ 
dh xbZ] ysfdu mit izfr {ks= ds vk/kkj ij blh nwjh esa 
¼144 oxZeh ls 81-00 fdxzk½ lcls vf/kd ntZ dh x;hA

(20.75 kg) and Thai ber (19.0 kg) while, training 
system espalier was  better in variety Gola and 
Goma Kirti and Y shape in Thai ber and Thar 
Sevika. Ancillary data like  fruit & leaf size, fruit 
weight and TSS content varied with the varieties 
and maximum fruit size (4.27 x 3.20 cm), leaf 
size (10.25 x 5.45 cm) and fruit weight (74.63 g)  
were recorded  in Thai ber  (Fig. 30) variety and 
maximum TSS content (26.4 oB) in Gola variety  
of ber.

Thai ber variety was evaluated at different 
spacings (6x6 m 6x3 & 3x3 m) and preliminary 
data of growth and fruit yield were explicated that  
the closer spacing (3 x3 m) plantation recorded 
maximum plant height (1.98 m) and least stem 
diameter (3.79 cm) as well as  plant spread (2.40 m 
EW & 2.41 m NS) over wider spacings while, same 
spacing i.e., 3x3 m also recorded minimum plant-1 
yield (9.0 kg) but higher in yield plot-1 (81 kg from 
144 sq.m area) .

rkfydk 35- fofHkUu l/kkbZ ç.kkfy;ksa esa ikS/k Å¡pkbZ vkSj ruk O;kl ij csj fdLeksa dh çfrfØ;k
Table 35. Response of ber varieties on plant height and stem diameter under different training systems 

fdLe 
Variety

ikS/k ÅapkbZ ¼eh½ Plant height (m) ruk ?ksjk ¼lseh½ Stem diameter (cm)

okbZ 
vkdkj  

Y Shape

yrkdqat 
Espalier

VsyhQksu 
Telephone 

fu;=.k 
Control

e/;eku 
Mean

okbZ 
vkdkj  

Y Shape

yrkdqat 
Espalier

VsyhQksu 
Telephone 

fu;=.k 
Control

e/;eku 
Mean

xksyk Gola 2.01 2.26 2.14 2.01 2.11 4.18 4.10 3.52 4.74 4.14

FkkbZ csj 
Thai ber

1.79 2.16 2.10 1.18 1.81 3.52 3.55 3.17 3.42 3.41

xksek dhfrZ 
Goma Kirti

1.79 2.12 1.90 1.70 1.88 3.70 3.24 2.70 3.09 3.18

Fkkj lsfodk
T. Sevika

1.35 1.46 1.50 1.40 1.43 2.30 1.81 1.65 2.72 2.12

e/;eku 
Mean

1.73 2.00 1.91 1.57 3.42 3.17 2.76 3.51

SEm+ CD (P=0.05) SEm+ CD (P=0.05)

V 0.15 0.42 2.3 6.52

T 0.15 NS 2.3 6.52

VxT 0.29 NS 4.5 NS
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Rkkfydk 36- Qy cuus ls ifjiDo gksus rd dk ekfld voyksdu
Table  36. Monthly observations from fruit set to fruit maturity

uoEcj 
November

Qy ¼dapk ls vaMs dk vkdkj½ vkSj iq"iu ns[kk x;kA Qy ,dy ls xqPNksa ¼vf/k- xksyk vkSj Fkkj lsfodk½ esa cus vkSj 
Qy >M+uk ¼FkkbZ csj esa vf/kdre½ Hkh ns[kk x;kA
Fruit (marble to egg size) and flowering was observed. Fruit set in single to cluster (max. Gola & Thar Sevika)   and 
observed fruit drop (maximum in Thai ber).

fnlEcj 
December

VsyhQksu l/kkbZ ç.kkyh esa okbZ vkSj yrkdqat iz.kkyh ls vf/kd rU; Hkkj vkSj 'kk[kk VwVuk ns[kk x;kA
In Telephone training system maximum tensile load and branch breakage was observed over Y and espalier 
systems of training.

tuojh 
January

yrkdqat l/kkbZ ç.kkyh esa vxsrh vkSj ,d leku Qy ifjiDork ns[kh xbZ] Qy ifjiDork dks xksyk&Fkkj lsfodk& FkkbZ 
csj vkSj xksek dhfrZ ds Øe esa O;ofLFkr fd;k x;kA
Uniform and early fruit maturity was observed in espalier  training system, the fruit maturity is arranged in  trend 
of Gola>  Thar Sevika> Thai ber > Goma Kirti

Qjojh 
February

fu;a=.k esa 'kk[kkvksa ds VwVus vkSj Hkwfe ij Li’kZ ds dkj.k vf/kdre Qy {kfr ns[kh xbZA FkkbZ csj esa Qyksa dh vk—fr 
esa fHkUurk vkSj xksyk esa ,d leku ifjiDork ns[kh xbZ ¼70 izfr’kr Qy ,d pqukbZ esa½A
Maximum Fruit damage was observed in control due to ground touching of bearing branches and branch 
breakage.  Fruit shape variability in Thai ber and  uniform fruit maturity was observed in Gola (70 % fruits 
harvested on single picking) 

rkfydk 37- fofHkUu l/kkbZ ç.kkfy;ksa esa panok ?ksjk vkSj izfr ikS/kk mit ij csj fdLeksa dh çfrfØ;k
Table 37. Response of ber varieties on canopy volume and per plant yield under different training systems

fdLe 
Variety

panok ?ksjk ¼eh3½ Canopy volume (m3) izfr ikS/kk mit ¼fdxzk½ Yield per plant (kg)

okbZ vkdkj 
Y Shape

yrkdqat 
Espalier

VsyhQksu 
Telephone 

fu;=.k 
Control

e/;eku 
Mean

okbZ vkdkj 
Y Shape

yrkdqat 
Espalier

VsyhQksu 
Telephone 

fu;=.k 
Control

e/;eku 
Mean

xksyk Gola 4.21 7.45 5.18 4.88 5.43 23.70 30. 90 20.80 17.60 23.25

FkkbZ csj
Thai ber

3.73 4.11 2.15 2.92 3.23 22.60 19.20 19. 00 15. 20 19.00

xksek dhfrZ 
G. Kirti

3.45 2.52 1.00 1.45 2.11 19.65 25.70 21.30 16. 35 20.75

Fkkj lsfodk
T. Sevika

1.18 1.00 1.00 1.13 1.08 16. 60 14.90 13.75 10.80 14.01

e/;eku 
Mean

3.14 3.77 2.33 2.59 5.43 20.64 22.68 18.71 14.99

SEm+ CD (P=0.05) SEm+ CD (P=0.05)

V 0.42 1.22 2.52 7.28

T 0.42 1.22 2.52 7.28

VxT 0.85 NS 5.03 NS

fp= 30- FkkbZ csj Qyksa esa fofo/krk Fig. 30. Thai ber fruit variability
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rkfydk 38- fofHkUu jksi.k varjkyksa esa c<+okj vkSj mit ekin.M
Table 38. Growth and yield parameters of Thai ber at varying spacings 

 varjky 
Spacings

ikS/k ÅapkbZ ¼eh½
Plant height (m)

ruk ?ksjk ¼lseh½
Stem diameter 

(cm)

ikS/k QSyko ¼eh½
Plant spread (m)

izfr ikS/kk mit 
¼fdxzk½

Yield plant-1 (kg)

izfr {ks= mit 144oxZ 
eh ¼fdxzk½

Yield plot-1 144 sqm. (kg)
iww&i EW m&n NS

6x6m 1.58 4.06 2.78 2.75 14.3 57.2

6x3m 1.79 5.92 2.52 2.18 11.8 70.8

3x3m 1.98 3.79 2.40 2.41 09.0 81.0

SEm+ 0.14 0.55 0.16 0.17 1.67 3.16

CD 
(P=0.05)

0.42 1.65 NS 0.51 5.01 9.48

okbZ vkdkj Y Shape

VsyhQksu Telephone

fp= 31- fofHkUu l/kkbZ iz.kkfy;ksa esa csj dh fdLesa
Fig.  31. Different training system of ber varieties 

yrkdqat Espalier

fu;=.k Control
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jktLFkku ds xeZ 'kq"d okrkoj.k esa 
uhacwoxhZ; ewyo`arksa dh vuqdwyurk vkSj 
vuqdwy {kerk ij v/;;u 

xeZ 'kq"d ifjfLFkfr esa dkxth uhacw esa 
LoLFkkus f}'kk[kk dfydk;u }kjk panok <kaps  
esa lq/kkj 

panok <kaps esa lq/kkj ds mís'; ls dxth uhacw esa nks 
vyx&vyx rjhdksa tSls fd ,dy 'kk[kk dfydk;u 
vkSj f}'kk[kk dfydk;u ls jQ uhacw ewyo`ar ij LoLFkkus 
dfydk;u fd;k x;kA blfy,] tqykbZ ds igys lIrkg 
esa isafly dh eksVkbZ ds jQ ykbZe dss chtkadqjksa dks [ksr 
esa çR;kjksfir fd;k x;kA jksikbZ ds 40 ls 45 fnuksa 
ds ckn tc ewyo`ar chtkadqj vPNh rjg ls LFkkfir 
gksdj ubZ ifÙk;ksa ds LQqVku ij vk x, rc] mu ij 
LOkLFkkus dfydk;u fd;k x;kA ikS/k Å¡pkbZ] panok 
QSyko vkSj panok ?ksjk Øe'k% 103 lseh] 150x145 
lseh vkSj 5413 lseh3 f}'kk[kk dfydk;u okys 18 
eghus ds ikS/kksa esa vf/kdre ntZ fd, x;ssA f}'kk[kk 
dfydk;u ikS/kksa esa iq"iu vf/kd vkSj ?kuk ns[kk x;k 
Fkk vkSj ,dy 'kk[kk dfydk;u ikS/kksa esa ;g de vkSj 
fNrjk;k FkkA blds vykok] de rkieku dk izHkko 
Hkh lw{etyok;q lq/kkj ds dkj.k f}'kk[kk dfydk;u 
esa ,dy 'kk[kk dfydk;u dh vis{kk cgqr de FkkA  
¼rkfydk 39½A

Studies on compatibility and adaptability of 
citrus rootstock under hot arid environment 
of Rajasthan.

Improvement of canopy framework in kagzi lime 
through in-situ double shoot bud-grafting under 
hot arid environmental conditions

In-situ bud-grafting was performed in kagzi 
lime in two different ways as single shoot bud-
grafting and double shoot bud-grafting on 
Rough lemon rootstock with the objective of 
canopy framework improvement. Therefore, 
the pencil thickness rough lemon seedling were 
transplanted in the field during first week of July. 
The in-situ bud-grafting was done after 40 to 45 
days of transplanting when rootstocks seedling 
were well established and sprouted new leaves 
and growth. The plant height, canopy spreading 
and canopy volume were observed maximum 
on double shoot bud-grafted plant as 103 cm, 
150x145 cm and 5413 cm3, respectively at 18 
months old plants. The flowering was observed 
high and dense in the double shoot bud-grafted 
plants and it was low and sparsely in single shoot 
bud-grafted plants. Furthermore, the incidence 
of low temperature on plants was very low due 
to improve microclimate in double shoot bud-
grafted then single shoot bud-grafted plants 
(Table 39). 

rkfydk 39- ,dy 'kk[kk vkSj f}’kk[kk LoLFkkus dfydk;u ds varxZr dkxth uhacw esa vkdkfjd vkSj 
iq"iu fLFkfr dh izfrfØ;k
Table 39. Responses of morphological and flowering status of kagzi lime under in-situ single shoot bud-
grafting and double shoot bud-grafting 

ekin.M 
Parameters

ikS/k ÅapkbZ 
¼lseh½ Plant 
height (cm)

panok QSyko ¼lseh½
Canopy spread 

(cm)

panok ?ksjk 
¼lseh3½

Canopy 
volume

(cm3)

'kk[kkvksa dh la[;k
Number of branches

iq"iu 
xgurk 

Flowering 
intensity

ikyk izdksi 
Frost 

incidence

m&n
NS

iw&i
EW

izkFkfed
Primary

ek/;fed
Secondary

r`rh;d
Tertiary

,- 'kk- dfydk;u
S. S. bud-grafting

62 82 85 1727 3 11 45 de
Low 

mPp 
High

f}- 'kk- dfydk;u
D. S. bud-grafting

103 150 145 5413 4 28 70 vf/kd
High

cgqr de
Very low

Note : Where, S.S. bud-grafting- Single shoot bud-grafting, D. S. Bud-grafting-Double shoot bud-grafting
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,dy 'kk[kk dfydk;u ikS/kksa dh rqyuk esa f}'kk[kk 
dfydk;u ikS/kksa esa DyksjksfQy ,] ch vkSj dqy Hkh 
¼Øe'k%] 0-237] 0-380 vkSj 0-732 fexzk-@100xzk-½ 
vfèkdre ns[ks x,A ,dy 'kk[kk dfydk;u ikS/kksa ¼0-
0514 fexzk-@100 xzk-½ dh rqyuk esa dqy dSjksVhu‚;M 
Hkh f}'kk[kk dfydk;u ikS/kksa esa ¼0-0628 fexzk-@100 
xzk-½ vf/kd ns[kk x;kA panok dh ifjf/k vkSj xgjkbZ 
dk rkieku vçSy ds eghuksa esa fnu ds fofHkUu le;ksa 
ij nksuksa çdkj ds dfydk;u ikS/kksa esa vR;fèkd fHkUurk 
fy, gq, FksA ?kus panok okys ikS/ks fojy vkSj de 
?kus panok okys ikS/kksa dh rqyuk esa panok rkieku 
dks èkhjs&èkhjs c<+krs vkSj ?kVkrs gSa D;ksafd ?kus panok 
ds dkj.k muesa gok dh vkoktkgh de gksrh gS  
¼rkfydk 40½A 

The chlorophyll a, b and total were also 
observed maximum in double shoot bud-
grafted plants (0.237, 0.380 and 0.732 mg/100g, 
respectively) as compared to single shoot bud-
grafted plants. The total carotenoids was also 
observed high in double shoot bud-grafted 
plants (0.0628 mg/100g) as compared to single 
shoot bud-grafted plants (0.0514 mg/100g). The 
periphery and deep canopy temperature were 
also highly variable in between both type bud-
grafted plants at different interval of the day in 
the months of April. The densed canopy plants is 
increase and decrease the canopy temperature at 
slower rate as compared to sparse and low dense 
canopy plants due to lower movement of air 
inside the plant canopy (Table 40). 

rkfydk 40- ,dy 'kk[kk vkSj f}’kk[kk LoLFkkus dfydk;u ds varxZr dkxth uhacw esa tSo jlk;u vkSj 
la’ys"kd fØ;k dh izfrfØ;k
Table  40 . Responses of biochemical and photosynthetic activities of Kagzi lime under in-situ single shoot 
bud -grafted and double shoot bud-grafted 

ekin.M 
Parameters

DyksjksfQy 
, Chl. A

(mg/ 
100g)

DyksjksfQy 
c Chl. B 

(mg/100g)

dqy 
DyksjksfQy 
Total chl.

(mg/ 
100g)

dqy 
dsjksfVukbM 

Total 
carotenoid 
(mg/100g)

,Qoh 
@,Q,e

vuqikr 
Fv/Fm 
ratio

panok ifjf/k rkieku 
Peripheral canopy 

temp. (0C)

panok ds vanj 
dk rkieku Deep 
canopy temp. (0C)

9.00 14.00  17.00 9.00 14.00 17.00

,- 'kk- dfydk;u
S. S. bud-grafting

0.205 0.315 0.638 0.0514 0.872 35.6 44.9 40.4 34.6 44.9 40.4

f}- 'kk- dfydk;u
D. S. bud-grafting

0.237 0.380 0.732 0.0628 0.800 34.6 40.1 41.7 34.0 40.1 41.3

Note : Where, S.S. bud-grafting- Single shoot bud-grafting, D. S. bud-grafting-Double shoot bud-grafting
Pooled three days field temperature 34.8, 43.7 and 42.1 at 9.00 am, 14.00 pm and 17.00 pm, respectively 

ifj.kke bafxr djrs gSa fd LoLFkkus f}'kk[kk 
dfydk;u fof/k esa ikS/ks vf/kd rst ds lkFk panok dk 
csgrj <kapk fodkl djrs gSaA csgrj panok <kaps okys 
ikS/ks de vkSj mPp rkieku lfg".kq] rst gok osx ds 
izfr n`<+ vkSj buesa foiqy iq"iu ds lkFk vPNs Qy curs 
gSaA dkxth uhacw ewy :i ls >kM+hnkj ç—fr dk gS vkSj 
panok ds van:uh Hkkx esa vf/kd ek=k esa Qwy vkSj Qy 
yxrs gSaA vkStLoh vkSj ?kuk panok Qyksa dks lwjt dh 
riu ls cpk ldrs gSa vkSj Qy QVus dh leL; dks 
de djrk gS tks 'kq"d {ks=ksa ds varxZr dkXkth uhacw dh 
[ksrh dh ,d çeq[k dkf;d leL;k gSA

The result indicates that the in-situ double 
shoot bud-grafting methods gave better 
framework development of canopy with higher 
vigourness of the plant. The better framework 
showed better tolerance to low and high 
temperature; strengthen against to high wind 
velocity with profuse flowering and improve fruit 
setting. The kagzi lime is basically bushy in nature 
and produce maximum flowering and fruiting 
inner side of the canopy. The vigorous and dense 
canopy can protect the fruits from sun scalding 
and reduce fruit cracking which are the major 
physiological problems of kagzi lime cultivation 
under arid regions. 
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jktLFkku ds 'kq"d {ks= ds varxZr ukjaxh 
dh CyM jsM fdLe ds uo LFkkfir ikS/kksa 
dks ikys ls cpkuk  

jktLFkku ds 'kq"d {ks= esa lnhZ ds ekSle esa u, 
yxk, x, ukjaxh ds ikS/kksa esa de rkieku ds dkj.k gksus 
okyh gkfu ,d çeq[k leL;k gSA blfy,] 15 fnlacj 
ls 15 Qjojh ds nkSjku fu;a=.k] IykfLVd iyokj] j{kd 
Qly ¼lkSaQ½ vkSj IykfLVd iyokj$j{kd Qly lfgr 
pkj mipkjksa ds lkFk ,d ç;ksx fd;k x;k FkkA lfnZ;ksa 
ds ekSle esa ikS/k LFky ij rkieku 20lsa- ls uhps pyk 
x;k FkkA ;g ns[kk x;k fd fu;a=.k esa ikS/ks ikys ls cqjh 
rjg çHkkfor Fks vkSj muesa dksbZ u;k vadqj.k vkSj fodkl 
ugha fn[kkbZ fn;k] ifÙk;ka :[kh] [kqjnjh vkSj eqM+h gqbZ gks 
x;h FkhA IykfLVd iyokj ls mipkfjr ikSèkksa esa fu;af=r 
ikS/kksa dh rjg gh tuojh ds vafre lIrkg rd vadqj.k 
vkSj fodkl ugha gqvk] ifRr;ka FkksM+h [kqjnjh vkSj eqM+h 
gqbZ FkhA IykfLVd iyokj $j{kd Qly okys ikS/kksa esa 
de rkieku ds nkSjku Hkh ifÙk;ksa ds fujarj u, vadqj.k 
vkSj fodkl ntZ fd;k x;kA ifÙk;ka dks fpduh] LoLFk 
fn[kkbZ nh vkSj de rkieku tSls dksbZ y{k.k] :[kh] 
[kqjnjh] eqM+h gqbZ] vkfn ugha fn[kkbZ fn, FksA IykfLVd 
iyokj $ j{kd Qly us ikS/kksa ds vklikl fu;a=.k vkSj 
vU; mipkj dh rqyuk esa csgrj okrkoj.k tSls vfèkd 
ikuh jksduk] feêh vkSj vklikl panok ds rkieku de 
mrkj&p<+ko] rS;kj fd;kA blfy, bl v/;;u ls 
fu"d"kZ fudkyk x;k fd u, LFkkfir ukjaxh fdLe jsM 
CyM ;k vU; uhacwoxhZ; çtkfr;ksa ds ikS/kksa dh 'kq"d 
{ks= dh tyok;q ifjfLFkfr;ksa esa csgrj LFkkiuk ds fy, 
ikSèkksa dh de rkieku ls lqj{kk dh vko';drk gksrh gS 
¼rkfydk 41½A

Protection of newly established sweet 
orange cv. Blood Red plants from frost under 
arid region of Rajasthan

Frost injury caused by low temperature 
is the major problem in newly planted sweet 
orange plants during winter season under arid 
region of Rajasthan. Therefore, an experiment 
was conducted with four treatments including 
control, plastic mulch, guard crop (fennel) and 
plastic mulch+gaurd crop during 15 December 
to 15 February. The temperature was goes down 
below 20C at the planting site during winter 
season. It was observed that the control plants 
were severely affected by the frost and not shown 
any new sprouts and growth; leaves became 
leathery, rough and folded. In case of plastic 
mulch treatment plants were shown no sprout 
and growth, leaves slightly rough and folded up 
to last week of January as similar to control plants. 
The plastic mulch plus guard crop plants were 
exhibited continuous new sprouting of leaves 
and its growth during low temperature. The 
leaves were shown smooth, healthy and no any 
symptoms of low temperature like leathery, rough, 
folding of leaves etc. The plastic mulch plus guard 
crop created better environment near to growing 
plants like more water holding, less fluctuation in 
the soil and surrounding the canopy temperature 
as compared to control and other treatment. So 
this study was concluded that to obtain better 
establishment of newly established sweet orange 
cv. Blood Red plants or other citrus species plants 
required protection from low temperature under 
arid region climatic conditions (Table 41).     

rkfydk 41- ukjxh fdLe CyM jsM esa ikys ls cpko esa iyokj vkSj j{kd Qly dk izHkko 
 Table 41 . Effect of mulching and guard on frost protection in sweet orange cv. Blood Red.  

mipkj 
Treatments

izHkkfor 'kk[kk,a   
No. of affected 

twigs

izfr 'kk[kk, izHkkfor 
ifRR;ka  No. of 

affected leaves/twigs

ifRr;ksa dk Lo:i 
Leaves appearance

u, LQwVu 
No. of new 

sprouts

uo LQwVuksa dh 
yEckbZ Length 
of sprouts (cm)

fu;a=.k Control 5.2 4.7 [kqjnjh] :[kh vkSj eqM+h gqbZ 
Rough, lathery and folded

0 0

IykfLVd iyokj  
Plastic mulch

3.1 4.1 [kqjnjh] :[kh vkSj eqM+h gqbZ 
Rough, lathery and folded

0 0

j{kd Qly Guard 
crop 

2.6 3.2 de :[kh vkSj eqM+h gqbZ 
Less lathery and folded

3 6.4

IykfLVd iyokj 
$j{kdQly Plastic 
mulch +guard crop

0 0 pedhyh vkSj eqyk;e
Glossy and smooth 

6 9.5
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xeZ 'k"d {ks= esa esaMkfju fdLe fQzeksaV 
ds u, ,d leku ladj dk izos'ku vkSj 
ewY;kadu 

lh,QbZ] ekafx;kuk ls izkIr fQzeksaaV eankfju ikS/kksa dks 
pkj ewyo`ar ;Fkk& jQ yseu] [kjuk [kêk] isfDVfuQsjk 
vkSj Vª‚;j ¼fp= 32½ ij dfydk;u fd;k x;kA lap;h 
rhu lky ds fodkl ds ekinaMksa vkSj nks lky ds 
Qy dh iSnkokj vkSj vyx&vyx ewyo`ar ij fQzeksaV 
eankfju dh xq.koÙkk fo'ks"krkvksa dks ntZ fd;k x;k ¼fp= 
33½A 'kq"d tyok;q ifjfLFkfr;ksa esa ;g ns[kk x;k fd 
isfDVfuQsjk ewyo`ar esa jQ yseu] [kjuk [kêk vkSj Vª‚;j  
ewyo`arksa dh rqyuk esa lcls vf/kd ckSuk] vuqdwyrk 
lwpdkad] çkS|ksfxdh lwpdkad vkSj Qyksa ds xq.koÙkk 
ds ekinaMksa tSls jl çfr'kr] dqy ?kqyu'khy Bksl] 
,Ld‚fcZd ,flM] idus okys lwpdkad vkSj v‚xsZuksfIVd 
Ldksj vkfn ik, x, ¼rkfydk  42&44½A blfy,] 'kq"d 
{ks= esa vU; [kês Qyksa dh de miyC/krk vof/k ds 
nkSjku csgrj Lokn vkSj mPp ekax ds dkj.k fdlkuksa 
dks cktkj esa vPNk ewY; fey ldrk gSA

Introduction and evaluation of new 
interspecific hybrid of mandarin cv. Fremont 
on different rootstocks under hot arid region

The grafted Fremont mandarin plants on 
four rootstocks viz. Rough lemon, Kharna Khatta, 
Pectinifera and Troyer (Fig. 32) were procured 
from CFE, Mangiana. The cumulative three years 
growth parameters and two years fruit yield 
and quality attributes of Fremont mandarin on 
different rootstocks were recorded (Fig. 33). It 
was observed that the Pectinifera rootstocks were 
found highest dwarfing, compatibility index, 
technology index and fruit quality parameters 
like juice percentage, total soluble solid, ascorbic 
acid, ripening index and organoleptic score etc. 
as compared to Rough lemon, Kharna Khatta 
and Troyer rootstocks under arid region climatic 
conditions (Table  42-44). Therefore, the farmers 
may get remunerative prices in the market due 
to improved taste and high demand during lean 
period of other citrus fruits in arid region.    

rkfydk  42- lkadqj panok vkSj laxrrk lwpdkad ekinaMksa ij ewyo`arksa dk çHkko
Table  42 . Effect of rootstocks on scion canopy and compatibility index parameters   

ewyo`ar 
Rootstocks

panok ekin.M  Canopy parameters laxrrk lwpdkad Compatibility index

ikS/k ÅapkbZ 
¼eh½ 

Plant 
height (m)

panok 
ifjf/k ¼eh½ 

Canopy 
diameter 

(m)

lhoh ¼eh3½ 
CV (m3)

lhih, 
¼eh2½ 

CPA (m2)

LVksfud 
varj ¼feeh½ 

Stonic 
difference 

(mm)

,l%vkj 
vuqikr 

S:R ratio

Vhlh,l, 
¼lseh2½ 
TCSA
(cm2 )

Qy xgurk@ 
lseh2 Vhlh,l, 

Fruiting density/
cm2 TCSA

jQ yseu 
Rough lemon

1.42b 1.22b 4.03b 1.52b 3.92b 0.88a 140.23a 0.74bc

[kjuk [kV~Vk 
Kharna khata

1.60a 1.61a 5.57a 2.10a 3.91b 0.86a 162.94a 1.07a

isfDVuQsjk 
Pectinifera

1.15c 1.04c 2.77c 1.04cd 1.78c 0.89a 87.51b 0.87a

Vªks;j  
Troyer

1.34b 1.05c 3.22bc 1.22bc 5.67a 0.78b 89.95b 0.53cd

S Em + 0.05 0.05 0.31 0.12 1.34 0.03 11.06 0.08

CD at 5% 0.14 0.14 0.91 0.34 3.91 0.07 32.27 0.22

CV 10.89 11.96 25.28 25.02 79.86 9.37 29.10 30.17
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rkfydk  43- mRiknu {kerk vkSj Qyksit ekinaMksa ij ewyo`arksa dk çHkko
Table 43 . Effect of rootstocks on fruit yield attributes and production efficiency

ewyo`ar 
Rootstocks

 Qy@
isM+ No. of 
fruits/tree

QyHkkj ¼xzk½ 
Fruit weight 

(g)

Qy ifjf/k 
¼feeh½ Fruit 

diameter (mm)

Qy mit@isM+ 
¼fdxzk½ Fruit 

yield /tree  (kg)

Qy 
lwpdkad  

Fruit index

VhvkbZ 
TI

ihbZ 
¼fdxzk@eh3½ 
PE (kg/ m3)

jQ yseu 
Rough lemon

70.17b 99.70b 583.48c 7.03b 0.79a 2.75b 1.89a

[kjuk [kV~Vk 
Kharna khata

103.88a 107.44a 678.35a 11.26a 0.72b 2.71b 1.89a

isfDVuQsjk 
Pectinifera

40.49c 101.19b 646.55a 4.13c 0.68bcd 2.86a 1.58 b

Vªks;j Troyer 20.60d 82.01c 435.53d 1.76d 0.73b 2.50c 0.58c

S Em + 2.83 1.71 18.91 0.38 0.02 0.03 0.07

CD at 5% 8.27 4.98 55.19 1.10 0.06 0.09 0.20

CV 15.24 5.53 10.20 19.78 8.51 3.56 14.70

rkfydk  44- Loknkdkj vad vkSj Qy xq.koRrk ekinaMksa ij ewyo`arksa dk çHkko
Table 44 . Effect of rootstocks on fruit quality attributes and organoleptic score   

ewyo`ar 
Rootstocks

Qy jl  
Fruit 

juice (%)

Vh,l,l
TSS (0B)

vEyrk  
Acidity

(mg 100ml-1)

,LdkWjfcd ,flM 
Ascorbic acid 
(mg100ml-1)

Qy ds fNyds dh 
eksVkbZ Fruit rind 
thickness (mm)

Loknkdkj vad 
Organoleptic 

score

jQ yseu  
Rough lemon

51.76c 11.09c 1.18b 50.77c 3.17b 7.49c

[kjuk [kV~Vk 
Kharna khata

53.54b 10.93c 1.24a 40.44d 3.32a 7.22d

isfDVuQsjk 
Pectinifera

59.85a 12.56a 0.97d 65.25a 2.92d 8.88a

Vªks;j Troyer 46.46d 11.47b 1.10c 53.83b 3.05c 7.79b

S Em + 0.65 0.12 0.02 0.60 0.02 0.09

CD at 5% 1.91 0.34 0.05 1.75 0.06 0.26

CV 3.91 3.21 4.56 3.80 2.23 3.64

jQ yseu Rough Lemon [kjuk [kV~Vk Kharna Khatta

fp= 32- fofHkUu ewyo`arks ij fQzeksUV esaMkfju esa Qyu ?kuRo
Fig. 32. Fruiting density in Fremont mandarin on different rootstocks

isfDVuQsjk Pectinifera Vªks;j Troyer
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if'peh jktLFkku ds 'k"d {ks= esa ukjaxh 
dh fdLeksa dk izos'ku vkSj ewY;kadu 

'kq"d {ks= ds flafpr —f"k ds varxZr uhacwoxhZ; 
dh [ksrh vR;f/kd mi;qä ns[kh xbZ gSA bl –f"V ls] 
larjs dh ukS fdLeksa dks flVªl Cy‚d esa yxk;k x;kA 
'kq"d {ks=ksa dh dfBukb;ksa tSls& de vkSj mPp rkieku] 
xfeZ;ksa esa pyus okyh yw] de ckfj'k vkSj vknZzrk] mPp 
{kj.k nj ds lkFk yo.kh; feêh vkSj de tSfod dkcZu 
lkexzh dks /;ku esa j[krs gq, budh lQy LFkkiuk ds 
fy,] lHkh fdLeksa esa ckxokuh fØ;kvksa dk ikyu fd;k 
x;kA ukjaxh fdLeksa ikS/kksa tSls& okf'kaxVu usoy] CyM 
jsM] U;wg‚y usoy] tkQk] lrxqM+h] gsefyu] ekslach] 
ikbu,Iiy vkSj jQ yseu ewyo`ar dh okysafl;k vksyhaMk 
ds deyd`r ikS/kksa dks 6x6 eh- dh nwjh ij yxk;k 
x;k vkSj leku var%d`f"k fØ;k,a lapkfyr dh xbZA 
ikS/k Å¡pkbZ ¼238-8 lseh½] QSyko mÙkj nf{k.k ¼256-8 
lseh½ vkSj iwoZ if'pe ¼267-2 lseh½] panok O;kl ¼262 
lseh½] panok ?ksjk ¼17101-3 feeh½] lkadqj O;kl ¼71-2 
feeh½ vkSj ewyo`ar ¼77-56 feeh½ vf/kdre lrxqM+h esa 
vkSj blds ckn gsefyu dk Øe jgk] tcfd okysafl;k 
vksfyUMk esa ;g U;wure ntZ fd, x,A ,l%vkj vuqikr 
¼0-98½ vkSj çkFkfed 'kk[kk ¼5-0½ U;wgky usoy esa lcls 
vf/kd vkSj okf'kaxVu usoy esa lcls de ntZ fd, x,A 
mRrjthforrk çfr'kr lcls vf/kd lrxqM+h ¼97-40%½ 
vkSj mlds ckn gsefyu ¼96-80%½ esa ntZ fd;k x;kA 
CyM jsM ¼85-40%½ esa ;g lcls de ntZ fd;k x;kA 
fu"d"kZ esa dgk tk ldrk gS fd 'kq"d {ks= dh tyok;q 
ifjfLFkfr;ksa ds rgr vU; çdkj dh ukjaxh fdLeksa 
dh rqyuk esa lrxqM+h us dkQh csgrj çn'kZu fd;k  
¼rkfydk 45½A

Introduction and evaluation of sweet orange 
varieties in arid region of western Rajasthan 

The arid region, citrus cultivation is found 
highly suitable under irrigated agriculture. With 
this view, nine varieties of sweet orange were 
introduced and planted in the citrus block. For 
the successful establishment, the horticultural 
practices were followed in all varieties keeping 
in view the difficulties of arid region such as sub 
and supra temperature, hot desiccating winds in 
summer, low rainfall and humidity, saline soil with 
high infiltration rate and lower organic carbon 
content etc. The grafted plants of sweet orange 
varieties namely Washington navel, Blood Red, 
Newhall Navel, Jaffa, Satgudi, Hamlin, Mosambi, 
Pineapple and Valencia Olinda on rough lemon 
rootstock were planted at 6x6 m distance. The 
plant height (238.8 cm), canopy north south 
(256.8 cm) and east west (267.2 cm), canopy 
diameter (262 cm), canopy volume (17101.3 mm), 
diameter of scion (71.2 mm) and rootstocks (77.56 
mm) were found maximum in Satgudi followed by 
Hamlin and Jaffa. Whereas, these were recorded 
minimum in Valencia Olinda. The S:R ratio (0.98) 
and primary branched (5.0) were found highest 
in Newhall Navel and lowest in Washington navel. 
The survival-ship was noted highest in Satgudi 
(97.40%) followed by Hamlin (96.80%). Whereas 
it was recorded lowest in Blood Red (85.40%). In 
conclusion, the Satgudi was found significantly 
superior performer variety as compared to other 
varieties of sweet orange varieties under arid 
region climatic conditions (Table  45). 

fp= 33-  fofHkUu ewyo`arks ij fÝeksUV esaMkfju esa Qyu ?kuRo
Fig.33. Fremont mandarin fruit physical appearance and quality on different rootstocks
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rkfydk 45- ukjaxh dh fofHkUu fdLeksa dk izn’kZu
Table 45 . Performance of sweet orange cultivars 

fdLesa Varieties ikS/k ÅapkbZ 
¼lseh½ 
Plant 

height (m)

panok  
m&n 
¼lseh½ 

Canopy 
N-S (cm)

panok  
iw&i 
¼lseh½ 

Canopy 
E-W (cm)

panok  
ifjf/k 
¼lseh½ 

Canopy 
diameter

(cm)

lkadqj  
ifjf/k 
¼feeh½ 
scion 

diameter
(mm)

ewyo`ar  
ifjf/k 
¼feeh½ 

Rootstock 
diameter

(mm)

izkjafHkd 
'kk[kk,a 
No. of 

primary 
branches

mRrjthforrk 
Survivability 

(%)

okf’kaxVu 
Washington

184.4 215.8 205.80 210.8 57.01 66.18 4.00 89.60

CyM jsM 
Blood Red

184.2 210.2 216.00 213.1 51.63 55.40 3.40 85.40

U;wgky usoy 
Newhall Navel

193.8 222.6 217.20 219.9 65.10 66.23 5.00 95.00

tkQk Jaffa 209.2 224.8 213.80 219.3 58.62 65.89 3.80 94.60

lrxqM+h Satgudi 238.8 256.8 267.20 262.0 71.20 77.56 4.80 97.40

gsefyu Hamlin 224.2 232.2 234.80 233.5 64.02 74.10 2.80 96.80

ekslEch 
Mosambhi

170.4 179.8 175.60 177.7 55.00 57.27 2.40 94.80

ikbU,Iiy 
Pineapple

171.0 164.4 169.20 166.8 43.58 48.96 2.20 96.80

okysfUl;k 
vkWfyUMk  
Valencia Olinda

166.4 182.6 176.40 179.5 48.68 54.40 3.80 96.40

SEm + 9.8 11.1 10.14 9.7 2.66 2.71 0.34 0.82

CD at 5% 28.3 31.9 29.23 28.0 7.67 7.82 0.99 2.37

CV 11.34 11.81 10.89 10.4 10.48 9.73 19.41 1.97

jksi.k iz.kkfy;ka 

[kstM+h vk/kkfjr Qly mRiknu LFky ij v/;;u 
% ckxokuh egRo ds ns'kh Qly&ikS/kksa dh çtkfr;ksa esa 
ikS/kksa dh okf"kZd o`f) vkSj dkVs x, dqy tSo&æO;eku 
?kVd dk v/;;u fd;k x;kA ,pchlhih,l,e, 
voèkkj.kk ds rgr] ns'kh Qly&ikS/kksa dh çtkfr;ksa tSls 
fd dsj] >jcsj] jksfgMk] ylksM+k] dqeB vkSj [kstM+h 
ds chtksa dks ?kVd Qly ;k lhekUr ikS/kksa ds :i 
esa v/;;u fd;k x;kA lCth mi;ksxh Qksxyk vkSj 
f[kaiksyh lfgr ekulwu leFkZu tSo&lkexzh ysus ds fy, 
dVkbZ&NaVkbZ ds izfr Qksx vkSj [khai dh vuqfØ;k dk 
v/;;u fd;k x;kA

Planting models

Studies on khejri based crop production 
site: Annual plant growth and total bio-mass 
harvest component was studied in native crop-
plant species of horticultural significance. Under 
HBCPSMA concept, seedlings of native crop-
plant species such as ker, jharber, rohida, lasora, 
kumat and khejri were studied as component 
crop or boundary plantation. Phog and khimp 
was studied in response to training-pruning for 
monsoon support bio-mass harvest including 
vegetable use phogla and khipoli.
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if'peh Hkkjr dh o"kkZ vk/kkfjr v/kZ 'kq"d fLFkfr 
esa csy dh mRiknu rduhdh dk ekudhdj.k 

csy esa rst/kwi vkSj Qy >M+us dks fu;a=k.k djus gsrq 
ikni o`f) fu;ked vkSj jlk;uksa dh izHkkodkfjrk 

if'peh Hkkjr ds o"kkZ vk/kkfjr v/kZ&'kq"d 
ifjfLFkfr;ksa esa csy esa Qy >M+us vkSj rst /kwi dks 
fu;af=r djus ds fy, fofHkUu mipkj la;kstuksa esa] 
U;wure Qy >M+u ¼94-23 izfr'kr½ vkSj /kwi tyu ¼19-
52 izfr'kr½ vkSj mPpre Qy çfr/kkj.k ¼3-45 izfr'kr½ 
dks mipkj la;kstu ?kkl iyokj $,u,, ¼15ihih,e½ 
$ lwrh diM+s ds lkFk ntZ fd;k x;kA blds ckn 
?kkl iyokj $ ,u,, ¼15ihih,e½ $ ,Ld‚fcZd ,flM 
¼96-54] 24-50 vkSj 3-03 izfr'kr½ dk Øe jgk] tcfd 
Qy >M+u vkSj /kwi ls çHkkfor vf/kdre Qy fu;a=.k 
¼98-40 izfr'kr vkSj 54-27 izfr'kr½ esa ntZ fd, x,] 
tcfd leku mipkj ds lkFk Qy çfr/kkj.k U;wure 
¼1-84 izfr'kr½ ntZ fd;k x;kA

csy esa o`f)] mit vkSj xq.koRrk ij panok izcaèku 
dh izHkkodkfjrk 

o"kZ 2018&19 ds nkSjku fo'kq) :i ls o"kkZ dh fLFkfr 
ds rgr xksek ;'kh ikS/kksa essa fofHkUu ikS/k ÅapkbZ vkSj l/kkbZ 
dh rhozrk ds fy, fofHkUu dVkbZ&NaVkbZ mipkj fd, x, 
vkSj fodkl] Qwy vkSj Qyu ls lacafèkr voyksdu ntZ 
fd, x,A 'kk[kkvksa dh vf/kdre la[;k ¼3-90½ dks Vh

3
 

¼3eh ikS/k ÅapkbZ$ 25 çfr'kr ,thbZ½ ds lkFk ntZ fd;k 
x;kA ;)fi] 'kk[kkvksa dh yackbZ ¼49-27 lseh½ Vh

5
 ¼3 eh- 

ikS/k ÅapkbZ$ 50 çfr'kr ,thbZ½ esa ntZ dh xbZ FkhA çfr 
ikS/k vkSlr mit 3 eh- ikS/k ÅapkbZ $ 25 izfr'kr ,thbZ 
¼59-01 fdxzk-½ ds lkFk ntZ dh xbZ] tcfd çfr ikS/kk 
vkSlr U;wure mit 2-5 eh- ÅapkbZ $75 izfr'kr ,thbZ 
ds lkFk ns[kh xbZA vyx&vyx la;kstu gSA 

o"kkZ vk/kkfjr fLFkfr esa csy fdLeksa esa ifjiDork 
lwpdkadksa dk ekudhdj.k 

fofHkUu csy fdLeksa ¼xksek ;'kh] Fkkj fnO;k] Fkkj 
uhydaB] lhvkbZ,lch&1] lhvkbZ,lch&2] ,uch&5] 
,uch&7] ,uch&9] ,uch&6] ,uch&17] iar vi.kkZ] iar 
lqtkrk] iar f'kokuh] iar moZ'kh½ dk mudh ifjiDork 
lwpdkadksa ds fy, v/;;u fd;k x;kA csy Qy yacs 
le; rd ¼9&11 eghus½ rd isM+ ij cjdjkj jgrs 
gSa] tks fo'ks"k :i ls ml {ks= dh çpfyr tyok;q 
fLFkfr vkSj fdLeksa ij fuHkZj djrk gSA lkekU; rkSj ij] 
Qyksa ds idus dks Qyksa ds [kksy vkSj xwns ds jax esa 

Standardization of production technology of bael 
under rainfed semi-arid conditions of western 
India

Efficacy of plant growth regulator and chemicals to 
control fruit drops and sun scald in bael

Among the various treatments combination 
to control fruit drop and sunscald, the minimum 
fruit drop (94.23%) and sun scald (19.52%) and the 
highest fruit retention (3.45%) were recorded with 
grass mulch + NAA (15ppm) + course cotton  cloth 
followed by grass mulch + NAA (15ppm) + ascorbic 
acid (96.54, 24.50 and 3.03%), whereas fruit 
drop and sunscald affected fruits were recorded 
maximum in control  (98.40% and 54.27%) while 
fruit retention was recorded minimum (1.84%) 
with the same treatment under rainfed semi-arid 
conditions of western India. 

Efficacy of canopy management on growth, yield and 
quality of bael 

Various pruning treatments were imposed 
during 2018-19, observations related to 
growth, flowering and fruiting were recorded. 
The maximum number of shoots (3.90) was 
recorded with treatment T3 (3m plant height + 
25 per cent AGE). However the length of shoot 
(49.27cm) was recorded in T5 (3m plant height 
+ 50 per cent AGE). Average yield per plant was 
recorded highest with 3m plant height + 25% 
AGE (59.01kg), whereas lowest yield per plant was 
observed with 2.5m height +75 % AGE among 
the different combination of plant height and 
pruning intensity of Goma Yashi plants purely 
under rainfed condition.

Standardization of maturity indices in bael varieties 
under rainfed conditions

Different bael varieties (Goma Yashi, Thar 
Divya, Thar Neelkanth, CISHB-1, CISHB-2, NB-
5, NB-7, NB-9, NB-6, NB-17, Pant Aparna, Pant 
Sujata, Pant Shivani, Pant Urvashi) were studied 
for their maturity indices. Bael fruits remain intact 
on the tree for longer duration (9-11 months) 
which depends upon the variety and prevailing 
climatic condition to particular locality. In general, 
ripening of fruit is judged by the turning of fruit 
shell and flesh colour, TSS and aroma of fruits. 
Among the varieties, Thar Divya acquired full 
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cnyko] Vh,l,l vkSj Qyksa dh lqxa/k ls vkadk tkrk 
gSA fdLeksa esa] Fkkj fnO;k us tuojh esa iw.kZ ifjiDork 
çkIr dh vkSj Qjojh ds igys lIrkg ¼Qy LFkkiuk ls 
265 fnu½ ls idus 'kq: gks x,] tcfd ,uch&5 vkSj 
lhvkbZ,p,l&2 esa idus dks ckfj'k ls cus v/kZ&'kq"d 
ifjfLFkfr;ksa esa nsj ls ifjiDo gksus okyh fdLeksa ds :i 
esa ns[kk x;kA

xeZ 'kq"d {ks=kksa esa lfCt;ksa dh lajf{kr [ksrh

rj ddM+h dh vxsrh o csekSleh mit ds fy, yks 
Vuy ¼lqjax½ [ksrh 

lqjax [ksrh esa dn~nqoxhZ; Qlyksa esa cqokbZ dk 
le; vkSj vkoj.k lkexzh dks ekudh—r djus ds fy, 
vuqeksfnr dk;ZØe ds vuqlkj ,d ç;ksx fd;k x;kA 
blesa iwoZ&if'pe fn'kk esa 2-0&2-5 eh- dh nwjh ij 
yxHkx 45&60 lsaeh- xgjh vkSj 45&60 lsaeh- pkSM+h [kkbZ 
cukbZ xbZ FkhA flapkbZ ds fy, çR;sd [kkbZ esa 60 lseh- 
dh nwjh ij 4 yh-@?kaVs fu"dklu okys fMªi yxk, x, 
FksA cqokbZ dh pkj vyx&vyx frfFk;kas ;kuh 10 fnlacj] 
20 fnlacj] 30 fnlacj] 2018 vkSj 10 tuojh] 2019 
dks rj&ddM+h dh ^Fkkj 'khry^ fdLe dh cqokbZ dh 
xbZA nks çdkj dh vkoj.k lkexzh ;kuh 25 ekbØksu dh 
tSo&{kfjr IykfLVd 'khV vkSj xSj&cqus gq, diM+s ¼25 
th,l,e½ dk iz;ksx fd;k x;k FkkA fofHkUu fodkl vkSj 
mit ekudksa ij voyksdu ntZ fd;k x;k FkkA ikS/kksa 
ds Øfed dBksjhdj.k ds ckn Qjojh ds nwljs lIrkg esa 
vkoj.k lkexzh dks gVk fn;k x;k FkkA cqokbZ dh fofHkUu 
frfFk;ksa vkSj vkoj.k lkexzh ds rgr 50 izfr'kr vadqj.k 
ds fy, cqokbZ ds ckn 7&12 fnu yxsA

rkfydk 46 ds vkadM+ksa ls irk pyk gS fd yks 
Vuy esa foi.ku ;ksX; Qyksa dh igyh rqM+kbZ ds fy, 
cqokbZ ds ckn 59&66 fnu yxsA fufonk Qy dks  
foi.ku ;ksX; Lrj ij rksM+k x;k Fkk tks gYds gjs jax 
ds vkSj dM+okgV ls eqä FksA vkSlru çR;sd ikS/ks esa 
13&18 Qy yxs vkSj mu Qy dk otu 63-3 ls ysdj 
76-8 xzk- rd ntZ fd;k x;kA fofHkUu cqokbZ frfFk;ksa vkSj 
vkoj.k lkexzh ds lkFk Qyksa dh yackbZ vkSj O;kl esa 
Øe'k% 23-4 ls ysdj 27-6 lseh vkSj 1-58 ls ysdj 1-84 
lseh rd dh fHkUurk ntZ dh x;hA i‚fyFkhu vkoj.k 
ds lkFk 20 fnlacj dks dh xbZ cqokbZ esa lcls vf/kd 
iSnkokj vkSj Qyus dh vof/k ntZ dh xbZ] blds ckn ds 
Øe esa mlh fnu cqokbZ vkSj xSj cqus gq, diM+s ds vkoj.k 
esa ntZ fd;k x;kA lkekU; ekSle dh rqyuk esa cqokbZ dh 
igyh nks rkjh[kksa ds lkFk Qly esa 30 fnuksa dh vfxzerk 
ntZ dh xbZ] tks cktkj esa vf/kd dher çkIr djrh gSA

maturity in January and ripening initiated from 
the first week of February (265 day from fruit 
setting) whereas ripening in NB-5 and CISH-2 was 
observed as late maturing varieties under rainfed 
semi-arid conditions.

Protected cultivation of vegetables under hot 
arid regions

Low tunnel cultivation of long melon for early and 
off-season production 

An experiment on low tunnel cultivation 
of cucurbits was taken up as per approved 
program to standardize the date of sowing and 
covering material. About 45-60 cm deep and 45-
60 cm wide trenches were made at a distance 
of 2.0-2.5 m in east-west direction. For irrigation 
one lateral in each trench having drippers of 4 
litre/ hour discharge spaced at 60 cm distance 
was placed. Long melon var. ‘Thar Sheetal’ 
was sown on four different date of sowing i.e. 
December 10, December 20, December 30, 2018 
and January 10, 2019. Two types of covering 
material i.e. biodegradable plastic sheet of 25 
micron and non-woven cloth (25 gsm) was 
used. Observations on various growth and 
yield parameters were recorded. The covering 
material was removed during second week of 
February after gradual hardening of the plants. 
Under different dates of sowing and covering 
material it took 7-12 days after sowing for 50%  
germination. 

Data presented in the Table 46 revealed that 
it took 59-66 days after sowing for first harvest at 
marketable stage under low tunnel. The tender 
fruits were harvested at marketable stage which 
were light green and free from bitterness. On an 
average each plant produced 13-18 fruits and 
their weight ranged from 63.3-76.8 g. Fruit length 
and fruit diameter varied from 23.4-27.6 cm and 
1.58-1.84 cm, respectively under different dates 
of sowing and covering material. The sowing 
on 20th December with polythene covering 
recorded the highest yield and fruiting duration 
followed by the sowing on same date with non-
woven cloth covering. An advancement of 30 
days was recorded with first two dates of sowing 
as compared to normal season which fetches 
higher price in the market.   
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rkfydk  46- yks Vuy ds rgr fofHkUu cqokbZ frfFk;ksa vkSj vkoj.k lkexzh esa rjddM+h dk çn’kZu
Table  46. Performance of long melon under different dates of sowing and covering material under low 
tunnels

cqokbZ frfFk;ka 
Date of 
Sowing

vkoj.k lkexzh 
Covering material

igyh 
rqM+kbZ esa 
yxs fnu 

Days 
to first 

harvest 

vafre 
rqM+kbZ esa 
yxs fnu 

Days 
to last 

harvest 

Qyu 
vof/k 

Fruiting 
duration 

(days)

foi.ku ;ksX; 
Qy@ikS/kk No. 
of marketable 

fruits per 
plant

foi.ku ;ksX; 
Qyksit@ikSèkk 

Marketable 
fruit yield per 

plant (kg)

foi.ku ;ksX; 
Qyksit@gsD- 
Marketable 

fruit yield per 
ha (q)

10 fnlacj]  
10th December, 
2018

ikWyhFkhu’khV 
Polythene sheet

63 105 41 14.2 1.25 103.88

xSj cquk diM+k  
Non-woven cloth

62 106 43 13.6 1.30 108.03

20 fnlacj] 
20th December, 
2018

ikWyhFkhu’khV 
Polythene sheet

64 118 53 18.2 1.96 163.68

xSj cquk diM+k  
Non-woven cloth

64 117 52 17.8 1.89 157.65

30 fnlacj] 
2018  
30th December, 
2018

ikWyhFkhu’khV 
Polythene sheet

65 112 47 17.6 1.38 115.32

xSj cquk diM+k  
Non-woven cloth

66 116 49 15.4 1.76 146.98

10 tuojh] 
2019  
10th January, 
2019
 

ikWyhFkhu’khV 
Polythene sheet

59 105 46 16.6 1.49 124.38

xSj cquk diM+k  
Non-woven cloth

60 107 47 17.2 1.52 126.71

lk/kkj.k cqokbZ Qjojh ds nwljs lIrkg 
esa [kqys [ksr esa  
Normal sowing i.e. on 2nd week of 
February under open condition

51 94 45 16.8 1.64 129.68

erhjk dh vxsrh o csekSleh mit ds fy, yks 
Vuy ¼lqjax½ [ksrh 

cqokbZ dh rhu vyx&vyx rkjh[kksa ;kuh 20 
fnlacj] 30 fnlacj] 2018 vkSj 10 tuojh] 2019 dks 
erhjk dks cks;k x;k Fkk ¼fp= 34½A nks çdkj dh vkoj.k 
lkexzh ;kuh 25 ekbØksu tSo&{kfjr IykfLVd 'khV vkSj 
xSj&cqus gq, diM+s ¼25 xzk½ dk mi;ksx fd;k x;k FkkA 
fofHkUu fodkl vkSj mit ekudksa ij voyksdu ntZ 
fd, x,A Qwy vkuk izkjaHk gksus ij ikS/kksa dks /khjs&/khjs 
dBksjhdj.k djus ds fy, vkoj.k lkexzh dks fnu ds 
le; vkaf'kd :i ls gVk fn;k x;k Fkk vkSj jkr dks 
iqu% <d fn;k x;k FkkA Qjojh ds nwljs lIrkg esa tc 
ckgjh rkieku esa o`f) gqbZ rc ikS/kksa ls vkoj.k iwjh rjg 
ls gVk fn;k x;k Fkk] D;ksafd ;g ik;k x;k fd lqjax 

Low tunnel cultivation of water melon for early and 
off-season production

Water melon was sown on three different 
date of sowing i.e. December 20, December 30, 
2018 and January 10, 2019 (Fig. 34). Two types 
of covering material i.e. biodegradable plastic 
sheet of 25 micron and non-woven cloth (25 g) 
was used. Observations on various growth and 
yield parameters were recorded. The covering 
material was removed partially during day time 
and covered during night hours when plants 
started flowering for gradual hardening of 
the plants. In second week of February when 
outside temperature increased, the covering was 
completely removed from the plants because 
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ds vanj dk rkieku ckgj dh rqyuk esa 6&100lsa- vfèkd 
FkkA fofHkUu dh frfFk;ksa cqokbZ vkSj vkoj.k lkexzh ds 
rgr 50 izfr'kr vadqj.k ds fy, cqokbZ ds ckn 7&14 
fnuksa dk le; yxkA vkadM+ksa ls irk pyk fd igys uj 
vkSj eknk Qwy ds fy, cqokbZ ds ckn Øe'k% 49 ls 57 
vkSj 54 ls 62 fnu yxs FksA

it was found that the temperature inside the 
tunnel was 6-10OC higher than the outside. Under 
different dates of sowing and covering material it 
took 7-14 days after sowing for 50% germination. 
Data revealed that it took 49 to 57 and 54 to 62 
days after sowing for first male and female flower, 
respectively under different dates of sowing and 
covering material. 

fp= 34- yks Vuy esa mxk, x, erhjk dk iz{ks= n`'; 
Fig. 34. A field view of water melon grown under low tunnel

lajf{kr [ksrh ds fy, izHkkoh tk;ktuu rksjbZ ij 
izn'kZu v/;;u

o"kZ 2018 dh cjlkr ds ekSle esa] rksjbZ dh ,d 
vfxze çtuu lkexzh] eq[; :i ls tk;ktuuh dh 
js[kk ,,pvkjth&15&4&1 dks Vªsfyl rduhd ds 
lkFk v/;;u fd;k x;kA cM+h la[;k esa ikS/kksa ds lkFk 
larfr dk ijh{k.k fd;k x;k vkSj iq"iu] fyax :i vkSj 
Qyu dk LoHkko esa larfr esa vkarfjd :i ls fHkUurk 
ntZ dh xbZA vPNh la[;k esa ikS/kksa us eq[; :i ls 
L=h&iq#"k fyax dk çn'kZu fd;k x;k] ftlesa uj Qwyksa 
dh rqyuk esa eknk Qwy vf/kd la[;k esa vk, FksA Qwyksa 
dk vkjaHk eknk Qwyksa ds mn~Hko ds lkFk igys fupyh 
xkaBksa ij gqvkA ckn esa] uj Qwy Hkh xqPNksa esa ns[ks x,A 
blus igyh rqM+kbZ ds fnuksa ¼cqokbZ ds 47 fnu ckn½ esa 
vfxzerk dk iznZ'ku fd;kA tcfd] dqN ikS/ks iw.kZ :i 
ls tk;ktuuh vkSj xqPNksa esa Qyus okyh ç—fr ds FksA 
laHkkfor fo'ks"krk okys p;fur ikS/kksa dks NkaVk x;k vkSj 
ih<+h dks c<+kus ds fy, ewY;kadu fd;k x;kA

[kjcwts dh iwlk lkjnk fdLe dk izn'kZu ewY;kadu

xeZ 'kq"d ifjfLFkfr;ksa esa fodkl vkSj çn'kZu v/;;u 
ds fy, [kjcwtk fdLe ^iwlk lkjnk *dk ewY;kadu 2019 
dh xfeZ;ksa ds ekSle esa fd;k x;kA lCth foKku foHkkx] 
vkbZ,vkjvkbZ] ubZ fnYyh ls çkIr chtksa dks 23 Qjojh] 
2019 dks [kqys [ksr esa cks;k x;k FkkA bl nkSjku de 
rkieku ds dkj.k vadqj.k /khek jgk vkSj 50 izfr'kr 
vadqj.k ds fy, 7&12 fnu yxssA Qly o`f) Hkh /kheh 
Fkh] blfy, Qly dks vuqdwy rkieku ds fy, 'ksM 

Performance studies on predominant gynoecious 
ridge gourd for protected cultivation

During rainy season of 2018, an advance 
breeding material of ridge gourd, predominantly 
gynoecious line AHRG-15-4-1 was studied with 
trellis technology. The progeny was tested with 
large number of plants and variations were 
recorded within the progeny for flowering, sex 
form and fruiting pattern. Good number of plants 
exhibited predominantly gynoecious sex form 
in which more number of female flowers were 
present as compared to male flowers. Flowering 
initiated with appearance of female flower first 
at lower nodes. Later on, male flowers were also 
observed in clusters. It exhibited earliness for days 
to first harvest (47 days after sowing). Whereas, 
few plants were absolute gynoecious and cluster 
bearing in nature. Selected plants with potential 
trait were isolated and advanced the generation 
for further evaluation.    

Performance evaluation of muskmelon var. Pusa 
Sarda 

Muskmelon var. ‘Pusa Sarda’ was evaluated for 
growth and performance studies under hot arid 
conditions during summer season of 2019. The 
seeds received from Division of Vegetable Science, 
IARI, New Delhi were sown on 23rd February, 2019 
under open field condition. The germination was 
slow due to low temperature and it took 7-12 
days for 50% germination. The growth was also 
slow hence the crop was covered with shade net 
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usV ls <d fn;k x;kA cqokbZ ds 37 fnu ckn Qwy vk, 
vkSj izfrosnu vof/k rd ijh{k.k tkjh gSA

lajf{kr fLFkfr esa VekVj esa izn'kZu v/;;u

lajf{kr fLFkfr esa VekVj esa o`f)] Qyus vkSj 
xq.koÙkk dks le>us ds fy,] tuuizdkj ,,p,l,y&1 
dk 2019 ds olar&xfeZ;ksa ds nks ekSle fLFkfr;ksa ds 
lkFk ewY;kadu fd;k x;kA Qly dks [ksrh dh cwan&cwan 
flapkbZ rduhd esa yxHkx 21&25 lseh ÅapkbZ ds ikS/kksa 
dh jksikbZ dh x;h FkhA lajf{kr fLFkfr dh de ykxr 
vkSj uohu Nk;kadu rduhd ds rgr] chtkadqjksa us 53-0 
lseh ÅapkbZ ¼45 fnuksa esa½ çkIr dh vkSj jksikbZ ds 20 
fnu ckn Qwy vkuk ntZ fd;k x;kA blds vykok] 'ksM 
usV esa çfr ikS/kk vf/kd la[;k esa Qyksa ds lkFk Qy 
fodkl [kqys [ksr dh Qly dh rqyuk esa vf/kd Fkk] 
tgka ikS/ks dh ÅapkbZ 33-5 lseh Fkh vkSj Qyu Hkh de 
Fkk] ijh{k.k tkjh gSA

lajf{kr fLFkfr esa cSaxu esa izn'kZu v/;;u

lajf{kr fLFkfr ds rgr cSaxu esa o`f)] Qyus vkSj 
xq.koÙkk dks le>us ds fy,] tuuizdkj ,,pch&03 
¼lhvkbZ,,p&22½ dk 2019 ds olar&xfeZ;ksa ds nks 
ekSle fLFkfr;ksa ds lkFk ewY;kadu fd;k x;kA Qly 
dks [ksrh dh cwan&cwan flapkbZ rduhd esa yxHkx 
14&16 lseh ÅapkbZ ds ikS/kksa dh jksikbZ dh x;h FkhA 
lajf{kr fLFkfr dh de ykxr vkSj uohu Nk;kadu 
rduhd ds rgr] chtkadqjksa us 28-0 lseh ÅapkbZ ¼45 
fnuksa esa½ çkIr dh vkSj jksikbZ ds 20 fnu ckn Qwy 
vkuk ntZ fd;k x;kA blds vykok] 'ksM usV esa 
çfr ikSèkk vf/kd la[;k esa Qyksa ds lkFk Qy fodkl 
[kqys [ksr dh Qly dh rqyuk esa vf/kd Fkk] tgka 
ikSèks dh ÅapkbZ 15-0 lseh Fkh vkSj Qyu Hkh de Fkk]  
ijh{k.k tkjh gSA

lajf{kr fLFkfr esa fepZ esa izn'kZu v/;;u

lajf{kr fLFkfr ds rgr fepZ esa o`f)] Qyus vkSj 
xq.koÙkk dks le>us ds fy,] tuuizdkj eFkkfu;k 
lysD'ku&1 dk 2019 ds olar&xfeZ;ksa ds nks ekSle 
fLFkfr;ksa ds lkFk ewY;kadu fd;k x;kA Qly dks [ksrh 
dh cwan&cwan flapkbZ rduhd esa yxHkx 8&12 lseh 
ÅapkbZ ds ikS/kksa dh jksikbZ dh x;h FkhA lajf{kr fLFkfr 
dh de ykxr vkSj uohu Nk;kadu rduhd ds rgr] 
chtkadqjksa us 29-5 lseh ÅapkbZ [kqys [ksr dh Qly dh 
rqyuk esa çkIr dh tgka ikS/ks dh ÅapkbZ 18-0 lseh ¼40 
fnuksa esa½ Fkh] ijh{k.k tkjh gSA

to moderate the temperature. Flowering occurred 
37 days after sowing and the trial is in progress till 
the reporting period. 

Performance studies on tomato under protected 
condition

To understand growth, fruiting and quality 
in tomato under protected condition, the 
genotype AHSL-1 was evaluated with two 
environments during spring-summer season of 
2019. The seedlings of about 21-25 cm height 
were transplanted adopting drip technology of 
crop cultivation. Under low cost and innovative 
shading technique of protective condition, the 
seedlings attained 53.0 cm height (45 DAP) and 
exhibited flowering 20 days after transplanting. 
Besides, fruit development with higher number 
of fruits per plant was observed under shade net 
condition in contrast to open field crop where 
plant height was 33.5 cm and less fruiting was 
observed and the trial is in progress.  

Performance studies on brinjal under protected 
condition

To understand growth, fruiting and quality in 
brinjal under protected condition, the genotype 
AHB-03 (CIAH-22) was evaluated with two 
environments during spring-summer season of 
2019. The seedlings of about 14-16 cm height 
were transplanted adopting drip technology of 
crop cultivation. Under low cost and innovative 
shading technique of protective condition, the 
seedlings attained 28.0 cm height (45 DAP) and 
exhibited flowering 50 days after transplanting 
in contrast to open field crop where plant height 
was 15.0 cm and no flowering was observed and 
the trial is in progress.

Performance studies on chilli under protected 
condition

To understand growth, fruiting and quality 
in chilli under protected condition, the genotype 
mathania type slection-1 was evaluated with 
two environments during spring-summer season 
of 2019. The seedlings of about 8-12 cm height 
were transplanted adopting drip technology of 
crop cultivation. Under low cost and innovative 
shading technique of protective condition, the 
seedlings attained 29.5 cm in contrast to open 
field crop plant where height was 18.0 cm (40 
DAP) and the trial is in progress.



114

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

lajf{kr ikS/k'kkyk cukus dh rduhd dk ekudhdj.k

cSaxu dh xq.koÙkk;qDr vkSj jksx&eqä jksi.k lkexzh 
mRiknu djus ds fy,] 40 tky dhV çwQ usV dk 
mi;ksx ds lkFk&lkFk rEcw] lqjax] dksV ds :i esa 
fMtkbu fd, x, fofHkUu lajpukvksa dk mi;ksx [kqyh 
ikS/k'kkyk dh fLFkfr ds lkFk fd;k x;k Fkk ¼fp= 35½A 
dhV çwQ usV ds lkFk rEcw lajpuk us tksjnkj vadqj.k 
dk çn'kZu fd;k vkSj [kqyh ikS/k'kkyk fLFkfr 7-57 lseh] 
6-74 lseh vkSj 4-8 lseh dh rqyuk esa Øe'k% vkSlr 
ÅapkbZ 10-88 lseh] iÙkh yackbZ 8-13 lseh vkSj iÙkh 
pkSM+kbZ 6-74 lseh dh çkIr dhA bl rduhd dk mi;ksx 
djds 2018 dh cjlkr ds nkSjku yxHkx 80&90 izfr'kr 
,d xzsM jksikbZ lkexzh dk mRiknu fd;k x;k FkkA 
blh rjg] olar&xfeZ;ksa ds ekSle dh Qly ds fy,  
xq.koÙkkiw.kZ ikS/k rS;kj djus ds fy,] ulZjh rS;kj dh 
xbZ FkhA cht [kkbZ;ka bl rjg ls rS;kj dh x;h Fkh 
fd mudks rEcw çdkj dh lajpuk ¼pkSM+kbZ esa 75 lseh 
vkSj ÅapkbZ esa 65 lseh½ ls <dk tk ldsA Qly dh 
fdLeksa ds cht cksus ds ckn] cht [kkbZ dks dhV çwQ 
tky ds rEcw vkSj i‚yhFkhu ls <d fn;k x;k Fkk vkSj 
le;&le; ij vko';d lL; fØ;k,a Hkh lEiUu dh 
x;hA lqj{kkRed ra= ds rgr yxHkx 40&45 fnuksa 
esa chtkadqj jksikbZ ds fy, rS;kj gks pqds Fks vkSj ikS/k 
dh vkSlr ÅapkbZ VekVj esa 212 lseh] cSaxu esa 14&16 
lseh vkSj fepZ esa 8&12 lseh ntZ dh xbZ FkhA chtkadqj 
LoLFk] rstLoh vkSj jksx eqä FksA

Standardization of protected nursery raising 
technique

To produce quality and disease-free planting 
material of brinjal using 40 mesh insect proof net, 
various structures designed as tent, tunnel, coat 
were used along with open nursery condition (Fig. 
35). Tent structure with insect proof net exhibited 
vigorous seedlings and attained an average height 
of 10.88 cm, leaf length 8.13 cm and leaf width 6.74 
cm as compared to 7.57 cm, 6.74 cm and 4.8 cm, 
respectively under open condition. About 80-90% 
A grade seedlings were produced during rainy 
season of 2018 using this technique. Similarly, 
to raise quality seedlings for spring-summer 
season crop cultivation raised bed nursery was 
designed. Seed bed was prepared in such a way 
that tent type structure (75 cm in width and 65 
cm in height) can fit over the bed. After sowing 
the seeds of crop varieties, seed bed was covered 
with insect proof net and polythene over the tent 
and timely needful intercultural operations were 
done. The seedlings under protective mechanism 
were ready for transplanting in about 40-45 DAS 
and an average height of 21-25 cm in tomato, 14-
16 cm in brinjal and 8-12 cm in chilli was recorded. 
The seedlings were healthy, vigorous and  
disease-free.

fp= 35- de ykxr dh ikS/k'kkyk cukus dh rduhd Fig. 35. Low cost nursery raising technique

Standardization of arid and semi-arid fruits and 
vegetable production technology

Evaluation of ber based cropping system 

Intercropping of cluster bean in Kharif and mustard 
in Rabi season 

The ber (Zizyphus mauritiana L.) based 
cropping system was evaluated by intercropping 
of cluster bean var. Thar Bhadavi with three 
spacing of ber cv. Gola (6x6 m, 8x8 m and 16x4 

'kq"d vkSj v/kZ'kq"d Qy ,oa lfCt;ksa dh 
mRiknu rduhd dk ekudhdj.k 

csj vk/kkfjr Qly iz.kkyh dk ewY;kadu

[kjhQ esa XokjQyh vkSj jch esa ljlksa dk 
var%lL;u

XokjQyh dh var%lL;u ds lkFk csj ¼ftftQl 
eksfjf’k;kuk½ vk/kkfjr Qly ç.kkyh dk ewY;kadu fd;k 
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x;kA xeZ 'kq"d ifjfLFkfr;ksa esa 2018 ds [kjhQ esa csj 
fdLe xksyk ds rhu jksi.k varjky ¼6x6 eh-] 8x8 eh- 
vkSj 16x4 eh-½ esa Fkkj Hkknoh dh {kerk dk fu/kkZj.k 
djus ds fy, dh cqokbZ dh x;hA fofHkUu fodkl vkSj 
mit ekinaMksa ij voyksduksa dks ntZ fd;k x;k Fkk 
ftlesa irk pyk fd vyx&vyx varjky ds dkj.k 
var%Qly dh mit cgqr de varj FkkA nkuk fudkyus 
ds ckn var% Qly ç.kkyh ds iwjs {ks= dqy 100-
00 fdxzk- vukt ¼lw[kk cht½ dh iSnkokj ntZ dh 
xbZA blh izdkj] 2018&19 jch ds nkSjku ljlksa dh 
vkjth,u&298 fdLe dks xksyk csj fdLEk ds nks ¼8x8 
eh- vkSj 16x4 eh-½ jksi.k varjkyksa ds lkFk mxk;k x;k 
FkkA csj Qly ds 6x6 ehVj ds varj esa e/; LFkku dh 
miyC/krk de gksus ds dkj.k ljlksa var% Qly ugha yh 
tk ldhA fofHkUu fodkl vkSj mit ekinaMksa ij vkadMs+ 
ntZ fd;s ftlesa irk pyk fd fofHkUu varjksa esa [kjhQ 
lhtu dh rjg jch dh mit esa Hkh ekewyh varj FkkA 
;)fi] de nwjh esa Qly vf/kd tksjnkj Fkh] ysfdu 
iSnkokj dh rqyuk esa ;g dqy mit esa ifjyf{kr ugha 
FkkA csj vk/kkfjr Qly ç.kkyh ds chp ds dqy {ks= 
ls] dqy 242-00 fdyksxzke vukt dh mit çkIr gqbZA

xeZ 'kq"d ikfjfLFkfrdh esa XokjQyh fdLeksa dk 
ewY;kadu 

xeZ 'kq"d ifjfLFkfr;ksa esa lcls mi;qä fdLe dh 
igpku djus ds fy, 2018 ds [kjhQ ekSle ds nkSjku 
XokjQyh dh nl fdLeksa dk ewY;kadu fd;k x;kA bu 
fdLeksa esa ,p,;w] fglkj ls ,pth&563] ,pth&2&20] 
,pth&365] ds’kqckla] chdkusj ls Fkkj Hkknoh] 
vkj,vkjvkbZ] nqxkZiqjk ls Xokj Økafr] vkbZ,vkjvkbZ] ubZ 
fnYyh ls iwok uocgkj] Vh,u,;w] rfeyukMw ls lhvks&1 
vkSj rhu vU; LFkkuh; 'kkfey gSaA fofHkUu fdLeksa ds 

m) during Kharif, 2018 to quantify potential of the 
system under hot arid conditions. Observations 
on various growth and yield parameters were 
recorded which revealed that there was marginal 
difference on the yield of the intercrop due to 
different spacing. Grain yield was recorded after 
threshing and from the whole area of interspace, 
total 100.00 kg of grain (dry seed) was produced. 
Similarly, the mustard var. RGN-298 was grown 
with two spacing of ber cv. Gola (8x8 m and 16x4 
m) during Rabi, 2018-19. The intercrop of mustard 
could not be taken at the 6x6 m spacing of ber 
because of less area availability in interspace. 
Observations on various growth and yield 
parameters were recorded which revealed that 
different spacing had marginal difference on 
the yield of the Rabi intercrop like Kharif season. 
Though the crop was more vigorous in lesser 
spacing as compared to more spacing but that 
was not reflected in the total yield. From the total 
area of interspace among the ber based cropping 
system, total 242.00 kg of grain yield was obtained.

Evaluation of cluster bean varieties under hot arid 
conditions

Ten varieties of cluster bean were evaluated 
during Kharif season of 2018 to identify the most 
suitable variety under hot arid conditions. The 
varieties comprised of HG-563, HG-2-20, HG-365 
from HAU, Hisar, Thar Bhadavi from ICAR-CIAH, 
Bikaner, Guar Kranti from RARI, Durgapura, Pusa 
Navbahar from IARI, New Delhi, CO-1 from TNAU, 
Tamil Nadu and three other local ones. A wide 
range of diversity was observed for growth, yield 

fp= 36- XokjQyh dh fofHkUu fdLeksa ds e/; Qyh ds vkdkj&izdkj esa fofo/krk
Fig. 36. Variability in pod shape and size among cluster bean varieties
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chp fodkl] mit vkSj Qyh xq.kksa fofo/krk dh ,d 
foLr`r J`a[kyk ns[kh xbZ ¼fp= 36½A ;g ik;k x;k fd 
Qyh dh yackbZ vkSj O;kl esa Øe'k% 3-77 ls ysdj 10-5 
lseh vkSj 5-20 ls ysdj 6-63 lseh rd dk varj gSA 
ifjiDork ds le; ikS/kksa dh ÅapkbZ 52-34&108-26 lseh 
ds chp ns[kh x;hA lexz çn'kZu fofo/krk ds vk/kkj ij 
^^Fkkj Hkknoh^^ fdLe dks xeZ 'kq"d ifjfLFkfr;ksa esa [ksrh 
ds fy, loZJs"B ik;k x;kA

dkf;d] tSojlk;u vkSj tSoizkS|ksfxdh; 
gLr{ksi

'kq"d ckxokuh Qlyksa esa fdLeksa dh igpku vkSj 
iknitusfud laca/k ds ewY;kadu gsrq ikni&jlk;u 
ekdZlZ dk fodkl 

f[kjuh

dsckids] ostyiqj ¼xks/kjk½ ls f[kjuh ds dqy 10 
tuunzO;ksa dks ,df=r fd;k x;k FkkA f[kjuh ds çR;sd 
tuunzO; ls ubZ ifÙk;ksa dks vyx&vyx ,d= fd;k 
x;k vkSj rqjar gh ,Fkk;y vYdksgy esa 24 ?kaVs ds fy, 
j[kk x;kA

cgq:irk vkSj ekdZj {kerk 

[kaMksa dks 200 ls ysdj 2000 chih rd esa çof/kZr 
fd;k x;kA vf/kdka'k cSaM 250 ls 2000 chih ds chp 
dsafær FksA çR;sd çkbej ds fy, cSaM dh la[;k esa 7 
ls 14 rd dk varj FkkA cSaM dh vf/kdre la[;k ¼14½ 
çkbej vksih,u&04 ds lkFk ntZ gqbZ Fkh] tcfd lcls 
de la[;k ¼2½ çkbej vksih,u&03 ds lkFk çkIr gqbZ FkhA 
vkB çkbejksa us dqy 83 [kaM çkIr fd,] ftuesa ls 50 [kaM 
¼60-24 izfr’kr½ cgq:id Fks] çfr çkbej i‚yheksfQZd 
cSaM dh la[;k 2 ls 9 ¼rkfydk 47½ rd FkhA ;g ns[kk 
x;k fd Ldksj fd, x, 33 vkj,ihMh&ihlhvkj [kaM 
eksukseksfQZd ¼39-75izfr’kr½ FksA çkbej vkjihvkbZMh&01 
vR;f/kd i‚yheksfQZd çkbej Fkk D;ksafd 81-82 izfr’kr 

and pod characters among different varieties (Fig. 
36). It was found that pod length and diameter 
varied from 3.77-10.5 cm and 5.20-6.63 cm, 
respectively. Plant height at maturity ranged from 
52.34-108.26 cm among the varieties. Based on 
overall performance variety ‘Thar Bhadavi’ was 
found the best for cultivation under hot arid 
conditions. 

Physiological, Biochemical and biotechnological 
interventions

Development of phyto-chemical markers in arid 
horticultural crops for varietal identification and 
assessment of phylogenetic relationship.              

Khirni

A total of 10 germplasm of khirrni were 
collected from Central Horticultural Experiment 
Station, Vejalpur (Godhra). Young leaves from each 
germplasm of khirni were collected separately 
and immediately fixed in ethyl alcohol for 24 hrs.

Polymorphism and Marker Efficiency 

The fragments were amplified in the range of 
200 to 2000 bp. Most bands were concentrated 
between 250 to 2000 bp. The number of bands 
scored for each primer varied from 7 to 14. The 
highest number of bands (14) was generated 
with primers OPN-04, while the lowest number 
(2) was obtained with primer OPN-03. The 
eight primers yielded a total of 83 fragments, of 
which 50 fragments (60.24%) were polymorphic, 
the number of polymorphic bands per primer 
ranged from 2 to 9 (Table 47). It was observed 
that the scored 33 RAPD-PCR fragments were 
monomorphic (39.75%) The primer RPID-01 was 
highly polymorphic primer as 81.82% of bands 
were polymorphic. The results of the RAPD-PCR 

fp= 37- vkj,ihMh izksQkbZfyax ij vk/kkfjr 10 f[kjuh tuunzO;ksa dk lewghdj.k
Fig.  37. Clustering of 10 khirni  genotypes based on RAPD profiling 
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cSaM i‚yhe‚fQZd FksA vkj,ihMh&ihlhvkj fo'ys"k.k ds 
ifj.kkeksa us ladsr fn;k fd dqN i‚yhe‚fQZd vkj,ihMh 
cSaM feys gSa tks ,d ls vf/kd fofo/krk ds chp lk>k 
fd, gq, gSa ¼fp= 37½A mPpre ihvkbZlh eku 0-458 
çkbej vkjihvkbZMh&01 }kjk ns[kk x;kA

analysis indicated that some polymorphic RAPD 
bands are present were found to be shared among 
more than one variety (Fig. 37). The highest PIC 
value 0.458 was observed by primer RPID-01.

Rkkfydk 47- f[kjuh esa vkj,ihMh fo’ys"k.k ls izkIr vkadu cSaM la[;k] cgq:irk izfr’kr vkSj cSaM vkdkj 
Table 47. Scorable bands, polymorphism % and band size of RAPD  analysis in khirni 

vksfyxks 
uke 
Oligo 
Name

vuqØe  
Sequence       
(5’ to 3’)

cSaMkdkj
 Band 

Sizes (in 
bp)

cSaMksa dh 
dqy la[;k
No. of Total 

bands 

cgq:id cSaMksa dh 
dqy la[;k

No. of Polymorphic 
bands

,d:id cSaMksa dh 
dqy la[;k

No. of monomorphic 
bands

cgq:id 
izfr’kr

Polymorphic 
Percentage

ihvkbZlh 
nj 

PIC Value

OPN-01 CTCACGTTGG 300-1600 9 5 4 55.56 0.380

OPN-02 ACCAGGGGCA 200-1200 12 8 4 66.67 0.375

OPN-03 GGTACTCCCC 300-1300 11 2 9 18.18 0.087

OPN-04 GACCGACCCA 250-1300 14 7 7 50.00 0.320

OPN-05 ACTGAACGCC 400-1600 11 8 3 72.73 0.434

OPN-06 GAGACGCACA 400-1200 8 6 2 75.00 0.375

RPID-01 AAAGCTGCGG 350-2000 11 9 2 81.82 0.458

RPID-02 AACGCGTCGG 300-800 7 5 2 71.43 0.420

Total 200-2000 83 50 33

ifj.kkeksa ls irk pyk gS fd laxzg.k lh,pbZ,lds&5 
vU; lHkh ls nwj ls lacaf/kr FkkA 'ks"k laxzg.kksa dks 
nks çeq[k lewgksa esa ckaVk tk ldrk gSA igys lewg 
esa 3 laxzg.k lh,pbZ,lds&1] lh,pbZ,lds&9 vkSj 
lh,pbZ,lds&10 'kkfey gSaA vU; lHkh nwljs lewg esa 
ntZ gq,A

beyh 

dsckids] ostyiqj ¼xks/kjk½ ls beyh ds dqy 11 
tuunzO;ksa dks ,df=r fd;k x;k FkkA beyh ds çR;sd 
tuunzO; ls ubZ ifÙk;ksa dks vyx&vyx ,d= fd;k 
x;k vkSj rqjar gh ,Fkk;y vYdksgy esa 24 ?kaVs ds fy, 
j[kk x;kA thuksfed Mh,u, dks çR;sd uewus ls 100 
fexzk iÙkh ls Mhuslh IykaV feuh fdV ¼D;wvkbZ,thbZ,u] 
bafM;k çkbosV fyfeVsM½ dk mi;ksx djds dqN la'kks/ku 
ds lkFk fudkyk x;k FkkA

cgq:irk vkSj ekdZj {kerk 

[kaMksa dks 300 ls ysdj 3000 chih rd esa çofèkZr 
fd;k x;k] tcfd lcls NksVk vkSj ljyrk ls fn[kkbZ 
nsus okyk [kaM yxHkx 300 chih ls FkkA vf/kdka'k cSaM 
250 ls 3000 chih ds chp dsafær FksA çR;sd çkbej 
ds fy, cSaM dh la[;k esa 6 ls 14 rd dk varj 
FkkA cSaM dh vf/kdre la[;k ¼14½ çkbej vksih,u&02] 
vksih,u&04 vkSj vksih,u&05 ds lkFk ntZ gqbZ Fkh] 

The results demonstrated that accession 
CHESK-5 was distantly related to all others. The 
remaining accessions can be grouped into two 
major groups . The first group comprises of 3 
accessions viz. CHESK-1, CHESk-9 and CHESK-10. 
All others fall in second group.

Tamarind

A total of 11 varieties of tamarind were 
collected from Central Horticultural Experiment 
Station, Vejalpur (Godhra). Young leaves from 
different varieties of tamarind were collected 
separately and immediately fixed in ethyl alcohol 
for 24 hrs. Genomic DNA was extracted from 
100mg of leaf from each sample discretely by 
using the DNeasy® Plant Mini kit (QIAGEN, India 
Pvt. Ltd.) following with some modification. 

Polymorphism and Marker Efficiency 

The fragment amplified were in the range 
of 300 to 3000 bp while the smallest but easily 
recognizable fragment was approximately of 300 
bp. Most bands were concentrated between 250 
to 3000 bp. The number of bands scored for each 
primer varied from 6 to 14. The highest number 
of bands (14) was generated with primers OPA-
2, OPA-4 and OPA-5, while the lowest number (6) 
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tcfd lcls de la[;k ¼2½ çkbej vksih,u&08 vkSj 
vksih,u&11 ds lkFk çkIr gqbZ FkhA X;kjg çkbejksa 
us dqy 122 [kaM çkIr fd,] ftuesa ls 95 [kaM ¼77-
86 izfr’kr½ cgq:id Fks] çfr çkbej i‚yheksfQZd cSaM 
dh la[;k 1 ls 6 ¼rkfydk  48½ rd FkhA ;g ns[kk 
x;k fd Ldksj fd, x, 29 vkj,ihMh&ihlhvkj [kaM 
eksukseksfQZd ¼7-37izfr’kr½ FksA çkbej vksih,u&04 
vR;f/kd i‚yheksfQZd çkbej Fkk D;ksafd 100 izfr’kr 
cSaM i‚yhe‚fQZd FksA vkj,ihMh&ihlhvkj fo'ys"k.k ds 
ifj.kkeksa us ladsr fn;k fd dqN i‚yhe‚fQZd vkj,ihMh 
cSaM feys gSa tks ,d ls vf/kd fofo/krk ds chp lk>k 
fd, gq, gSaA  

was obtained with primers OPA-8 and OPA-11. 
The 11 primers yielded a total of 122 fragments, of 
which 95 amplicons (77.86%) were polymorphic, 
the number of polymorphic bands per primer 
ranged from 1 to 6 (Table 48 ). It was observed 
that the scored 29 RAPD-PCR fragments were 
monomorphic (7.37%). The primer OPA-4 was 
highly polymorphic primer as 100% of bands were 
polymorphic. The results of the RAPD-PCR analysis 
indicated that some polymorphic RAPD bands are 
present were found to be shared among more 
than one variety.

Rkkfydk 48- beyh dh 11 fdLeksa }kjk çkIr ekdZjksa dh lwph vkSj cgq:id fMxzh o.kZu  
Table 48. List of primers and degree description of the polymorphism among 11 tamarind verities

vksfyxks 
uke Oligo 
Name

vuqØe  
Sequence (5’ 

to 3’)

cSaMkdkj
 Band size 

(bp)

cSaMksa dh dqy 
la[;k

Total bands 

cgq:id cSaMksa dh 
dqy la[;k

Polymorphic 
bands no.

,d:id cSaMksa 
dh dqy la[;k
Monomorphic 

bands no.

cgq:id 
izfr’kr

Polymorphic 
percentage

ihvkbZlh 
nj 

PIC Value

OPA-01 CAGGCCCTTC 300-1600 11 7 4 63.636364 0.492654 

OPA-02 TGCCGAGCTG 250-1500 14 11 3 78.571429 0.297521 

OPA-04 AATCGGGCTG 300-2000 14 14 0 100 0.46281 

OPA-05 AGGGGTCTTG 300-1350 14 8 6 57.142857 0.424561 

OPA-06 GGTCCCTGAC 500-2400 11 9 3 81.818182 0.410009 

OPA-07 GAAACGGGTG 300-1500 11 10 1 90.909091 0.35124 

OPA-08 GTGACGTAGG 350-1300 6 5 1 83.333333 0.286866 

OPA-09 GGGTAACGCC 250-3000 11 6 6 54.545455 0.316345 

OPA-10 GTGATCGCAG 300--2500 12 12 0 100 0.429077 

OPA-11 CAATCGCCGT 500-1500 6 3 3 50 0.408163 

OPA-12 TCGGCGATAG 300-1600 12 10 2 83.333333 0.337409 

Total 250-3000 122 95 29     

Genetic relationships among accessions and cluster 
analysis

The phylogenetic tree obtained from the 
tamarind varieties was clustered in to two groups 
which are AA and BB (Fig. 38). The group AA 
was a major group contains the all ten varieties 
of tamarinds. The group BB was monophyletic 
branch which contains red type variety. 

The group AA was further subdivided into 
two groups viz. A and B, the group B was also a 
monophyletic branch which contain DTS-1. The 
remaining other nine varieties (Ajanta, Pratisthan, 
PKM-1, T-263, Urigam, Sweet Type, Bantoor, Goma 
Prateek and T-11) were further grouped into A1 
(Ajanta, Pratisthan, PKM-1, T-263, Urigam, Sweet 
Type, Bantoor) 

laxzg.kksa ds e/; vkuqoaf'kd laca/krk vkSj lewgxr 
fo'ys"k.k

beyh dh fdLeksa ls çkIr QkbykstsusfVd isM+ dks 
nks lewgksa esa foHkkftr fd;k x;k Fkk tks ,, vkSj chch 
gSa ¼fp= 38½A ,, lewg ,d çeq[k lewg Fkk ftlesa 
beyh dh lHkh nl fdLesa 'kkfey FkhaA lewg chch 
eksuksQkbysfVd 'kk[kk Fkh ftlesa yky çdkj dh fdLesa 
gksrh gSaA lewg ,, dks vkxs nks lewgksa esa foHkä fd;k 
x;k FkkA , vkSj ch] lewg ch Hkh ,d eksuksQkbysfVd 
'kk[kk Fkh ftlesa MhVh,l&1 fdLe gSA 'ks"k vU; ukS 
fdLesa ¼vtark] çfr"Bku] ihds,e&1] Vh&263] mjhxzke]
LohV VkbZi] carwj] xksek dhfrZ vkSj Vh&11½ dks vkxs lewg 
, 1 ¼vtark] çfr"Bku] ihds,e&1] Vh&263] mjhxzke] 
LohV Vkbi] carwj½ esa vkSj , 2 esa ¼xksek çrhd vkSj 
Vh&11½ dks oxhZ—r fd;k x;kA , 1 'kk[kk dks vkxs 
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mi 'kk[kk v 1 ¼vtark] çfr"Bku] ihds,e&1] Vh&263] 
mfjxke] LohV Vkbi½ vkSj v 2 ¼carwj½ esa foHkkftr 
fd;k x;kA mi lewg v1 dks vkxs ¼v½ vkSj ¼c½ esa 
foHkkftr fd;k x;kA lewg ¼v½ esa vtark] çfr"Bku] 
ihds,e&1] Vh&263] mjhxke 'kkfey gSa tcfd lewg ¼c½ 
,d eksuksQkbysfVd 'kk[kk gS ftlesa ehBk çdkj fdLeas 
lekfgr gSa ¼rkfydk  49½A

and A2 (Goma Prateek and T-11). The branch 
A1 further sub divided in a1 (Ajanta, Pratisthan, 
PKM-1, T-263, Urigam, Sweet Type) and a2 
(Bantoor). The grop a1 is further divide into a(i)  
and a(ii).The group a(i) contains Ajanta, Pratisthan, 
PKM-1, T-263, Urigam whereas the group a(ii) is a 
monophyletic branch which contain the variety 
Sweet Type (Table 49).  

Rkkfydk 49- beyh dh 11 fdLeksa dh Mkbl tsdkMZ dk lekurk xq.kkad eSfVªDl 
Table 49. Dice Jaccard’s similarity co-efficient matrix of 11 different varieties of tamarind

fdLesa 
Varities Name 

vtaark 
Ajanta 

carwj 
Bantoor 

MhVh,l1 
DTS-1 

xksek 
izrhd 
Goma
Prateek 

ihds,e1 
PKM-1 

çfr"Bku 
Pratisthan 

jsM 
VkbZi
Red 
Type 

LohV 
VkbZi
Sweet 
Type 

Vh&11
T-11 

Vh&263
T-263 

mjhxke 
Urigam 

vtaark Ajanta 1.000                    

carwj Bantoor 0.725 1.000                  

MhVh,l1 DTS-1 0.611 0.551 1.000                

xksek izrhd  
G. Prateek 

0.673 0.647 0.705 1.000              

ihds,e-1 PKM-1 0.839 0.712 0.658 0.676 1.000            

çfr"Bku  
Pratisthan 

0.843 0.664 0.639 0.673 0.811 1.000          

jsM VkbZi

Red Type 

0.500 0.474 0.473 0.562 0.519 0.525 1.000        

LohV VkbZi
Sweet Type 

0.681 0.611 0.615 0.635 0.745 0.713 0.526 1.000      

Vh&11 T-11 0.697 0.625 0.567 0.737 0.670 0.667 0.609 0.710 1.000    

Vh&263 T-263 0.836 0.722 0.622 0.655 0.855 0.824 0.524 0.694 0.664 1.000  

mjhxke Urigam 0.739 0.670 0.629 0.663 0.757 0.774 0.526 0.721 0.673 0.752 1.000

 fp= 38- vkj,ihMh ekdZjksa ds ;wihth,e, DyLVj fo'ys"k.k ls çkIr 11 beyh dh fdLeksa dk QkbykstsusfVd isM+
 Fig.  38. Phylogenetic tree of 11 Tamarind varieties derived from UPGMA cluster analysis of RAPD markers
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orZeku v/;;u esa fdLeksa@laxzg.kksa esa fd, x, 
,d foLr`r vkuqoaf'kd fofo/krk v/;;u dks ntZ fd;k 
x;k gS ¼fp= 39½A yky beyh dk çdkj vU; lHkh 
fdLeksa@laxzg.kksa ls nwj dk laca/k FkkA vtark] çfr"Bku 
ihds,e 1 vkSj Vh 263 esa fudV ds laca/k fn[kkbZ fn,A 
vU; fdLeksa us vkil esa nwj dk fj'rk fn[kk;kA 

A wide genetic diversity was recorded in the 
varieties/ accessions studied in present study 
(Fig. 39). The red type of tamarind was distantly 
related to all other varieties/ accessions. Ajanta, 
Pratisthan PKM 1 and T263 showed closed affinity. 
Other varieties showed distant relationship 
among themselves. 

fp= 39- vkj,ihMh ekdZjksas ls beyh dh fdLeksa dk fo'ys"k.k
Fig.  39. RAPD markers analysis of tamarind varieties
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dk;kZRed vkf.od ekdZj dk mi;ksx djrs gq, 
dkWfMZ;k ek;Dlk dh Fkkj cksYM fdLe ds Mh,u, 
fQaxjfçafVax

Mh,u, fQaxjfçafVax ds fy,] Fkkj cksYM fdLe 
ds lkFk d‚fMZ;k ek;Dlk ds 6 vKkr tuunzO;ksa ls 
iÙkh ds uewus ,d= fd, x, FksA Mh,u, dks fudkyk 
x;k vkSj Fkkj cksYM fdLe ds vk.kfod çksQkbfyax ds 
fy, iz;ksx fd;k x;kA Fkkj cksYM esa fdLe&fof'k"V 
Mh,u, fQaxjfizafVax dk vkdyu djus ds fy,] NÙkhl 
,llhvksVh ¼LVkVZ dksMu VkjxsVsM i‚yheksfQZTe½ vkSj 
22 lhchMhih ¼lh,,Vh&c‚Dl fMjkbOM i‚yheksfQZTe½ 
ekdZjksa dk mi;ksx fd;k x;k FkkA Fkkj cksYM fdLe esa 
cSafMax iSVuZ cuk;k x;k Fkk vkSj fof'k"V cSaM dh fu"Bk 
dh rqyuk dkfMZ;k ek;Dlk ds 6 vKkr tuunzO;ksa 
ds cSafMax iSVuZ ls dh xbZA 36 LdkmV ekdZjksa esa ls] 
Ng ekdZjksa us Fkkj cksYM&fof'k"V cSaM ¼fp= 40½ dk 
mRiknu fd;k FkkA blh rjg] nks ekdZj ¼lhchMhih 11 
vkSj lhchMhih 16½ us Fkkj cksYM&fof'k"V cSaM ¼fp=½ dk 
mRiknu fd;kA vkdkj ds lkFk&lkFk fdLe&fof'k"V 

DNA Fingerprinting of Thar Bold, a variety of Cordia 
myxa, using functional molecular markers

For DNA fingerprinting, leaf samples were 
collected from Thar Bold variety along with 6 
unknown germplasms of Cordia myxa. DNA was 
extracted and used for molecular profiling of 
Thar Bold variety. For assessing varietal-specific 
DNA fingerprints in Thar Bold, thirty six ScoT 
(Start Codon Targeted Polymorphism) and 22 
CBDP (CAAT-box Derived Polymorphism) markers 
were used. The banding pattern in Thar Bold 
variety was scored and fidelity of the specific 
bands was compared with banding pattern of 6 
unknown germplasms of C. myxa. Out of 36 ScoT 
markers, six markers were produced Thar Bold-
specific bands (Fig. 40). Similarly, two markers 
(CBDP11 and CBDP16) were produced Thar Bold-
specific bands. The varietal-specific bands along 
with size are given in Table 50. M, Numericals 

fp= 40- Fkkj cksYM fdLe vkSj muds iztkfr& fof'k"V cSaM esa ,llhvksVh vkSj lhchMhih ekdZjksa dh :ijs[kk
Fig.  40. Profiling of ScoT and CBDP markers in Thar Bold variety and their varietal-specific bands
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cSaM rkfydk 50 esa fn, x, gSaA ,e] U;wesfjdy ¼1&6½ 
vkSj Vhch Øe'k% dksfMZ;k ek;Dlk tuunzO; vkSj Fkkj 
cksYM fdLe esa 1 dsch Mh,u, lh<+h dks n'kkZrs gSaA lQsn 
jax esa rhj Fkkj cksYM&fof'k"V cSaM dks bafxr djrk gSA

(1-6) and TB indicate 1 kb DNA ladder, C. myxa 
germplasms and Thar Bold variety, respectively. 
The arrow in white color indicates Thar  
Bold-specific bands.

rkfydk 50- Fkkj cksYM ds fo’ks"k cSaM dh fo’ks"krk,a 
Table 50. Characterization of Thar Bold-specific bands

ekdZj Marker fdLe fo’ks"k cSaM la[;k 
No. of  varietal-specific bands

fdLe fo’ks"k cSaM dk vkdkj
Size of  varietal-specific bands (bp)

ScoT03 1 650

ScoT11 1 1000

ScoT12 2 350, 600, 800

ScoT13 5 300, 370, 450, 500, 800

ScoT14 2 400, 650

ScoT32 3 600, 700, 900

CBDP11 1 600

CBDP16 3 700, 750, 1200

DNA finger printing of Thar Sheetal, a variety of Long 
melon using ISSR and ScoT markers

In order to get varietal-specific DNA 
fingerprints in Thar Sheetal variety, fifteen ISSR 
markers were selected from public domain and 
synthesized for profiling in 3 each technical 
replicates of  Thar  Sheetal and Punjab Long 
melon-1. For assessing the fidelity of specific 
bands, Punjab Long melon-1 cultivar was 
used as comparative control. Out of 15 ISSR, 
six ISSR produced varietal-specific bands and 
differentiated Thar Sheetal to Punjab Long 
Melon-1 (Fig. 41).  The numbers of varietal-specific 
bands along with their size are given in Table 51. 
PLM-1 and TS indicate Punjab Long Melon-1 and 
Thar Sheetal variety. M and arrow in white color 
indicate 1 kb DNA ladder and Thar Sheetal-specific 
bands, respectively.

rjddM+h dh ,d fdLe Fkkj 'khry dk vkbZ,l,lvkj 
vkSj ,llhvksVh ekdZj dk mi;ksx djrs gq, Mh,u, 
fQaxj fçafVax 

Fkkj 'khry fdLe esa fdLe&fof'k"V Mh,u, 
fQaxjfçaV çkIr djus ds fy,] lkoZtfud Mksesu ls iaæg 
vkbZ,l,lvkj ekdZjksa dks pquk x;k vkSj Fkkj 'khry vkSj 
iatkc y‚Ux esyksu&1 ds çR;sd rduhdh çfr—fr esa 
çksQkbfyax ds fy, la'ysf"kr fd;k x;kA fof'k"V cSaM dh 
fu"Bk dk vkdyu djus ds fy,] iatkc y‚Ux esyksu&1 
fdLe dk mi;ksx rqyukRed fu;a=.k ds :i esa fd;k 
x;k FkkA ianzg vkbZ,l,lvkj esa ls] Ng vkbZ,l,lvkj 
us fdLe& fof'k"V cSaM dk mRiknu fd;k vkSj Fkkj 'khry 
dks iatkc&y‚Ux esyu&1 ls foHksfnr fd;k ¼fp= 41½A 
rkfydk 51 esa iztkfrxr&fof'k"V cSaMksa dh la[;k muds 
vkdkj ds lkFk nh xbZ gSA ih,y,e&1 vkSj Vh,l iatkc 
y‚Ux esyu &1 vkSj Fkkj 'khry fdLe dks n'kkZrk gSA 
lQsn jax esa ,e vkSj rhj Øe'k% 1 dsch Mh,u, lh<+h 
vkSj Fkkj 'khry&fof'k"V cSaM dks bafxr djrs gSaA

rkfydk 51 - Fkkj 'khry&fof’k"V cSaM dh fo’ks"krk   
Table 51 . Characterization of Thar Sheetal-specific bands

ekdZj Marker iztkfr fo’ks"k cSaMksa dh la[;k 
No. of  varietal-specific bands

iztkfr fo’ks"k cSaMksa dk vkdkj 
Size of  varietal-specific bands (bp)

ISSR1 3 300, 325, 500

ISSR3 1 325

ISSR4 1 800

ISSR5 1 400

ISSR12 1 1000

ISSR14 2 1000, 1200
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[kstM+h esa uo baVªks ysaFk ikWyheksfQZTe ¼vkbZ,yih½ 
ekdZjksa dk fodkl

[kstM+h ¼izkslksfil flusjkfj;k ,y- Mªwl½ esa uo 
baVªks ysaFk i‚yhe‚fQZTe ¼vkbZ,yih½ ekdZj dks fodflr 
djus ds Øe esa bZ,lVh ds ,ulhchvkbZ MsVkcsl ls 
vkB lkS ckou O;ä vuqØe VSx ¼bZ,lVh½ çkIr dj 
vkSj Øe'k% vfrjsd vkSj osDVj vuqØe dks de djus 
vkSj gVkus ds fy, lalkf/kr fd;k x;kA xSj&fujFkZd 
660 bZ,lVh dk ,uksVs'ku ds fy, CykLV2xks l‚¶Vos;j 
dk iz;ksx djrs gq, dk;kZRed fo'ys"k.k fd;k x;kA 
ifj.kkeLo:i] vfèkdka'k bZ,lVh ¼73 izfr'kr½ us lw[kk 
mÙkjnk;h xfrfof/k;ksa esa viuh Hkkxhnkjh fn[kkbZA blds 
ckn] bZ,lVh dk fMdksV IykaV~l ds ihvkbZih MsVkcsl 
ds }kjk fo'ys"k.k fd;k x;k vkSj ifj.kkeLo:i] ckbZl 
laHkkfor vkbZ,yih ekdZlZ ¼ihlhvkbZ,yih,l ukfer½ 
dh bu vuqØeksa esa igpku dh xbZ Fkh A vkbZ,yih 
ekdZjksa ds çkbej tksM+s dks ihlhvkj fu"Bk ds fy, 
[kstM+h ds thuksfed Mh,u, ij ij[kk vkSj tkap fd;k 
x;k FkkA ihlhvkbZ,yih ds 21 ekdZjksa esa ls] iaæg 
ekdZjksa dks [kstM+h esa okafNr ,fEIyd‚u vkdkj ds 
lkFk çof/kZr fd;k x;k FkkA [kstM+h esa xSj&çof/kZr 
çkbejksa dk ihlhvkj ekudhdj.k çxfr ij gS ¼fp= 
42½A fodflr vkbZ,yih ekdZjksa dh :ijs[kk [kstM+h 
vkSj lacaf/kr çtkfr;ksa esa vkuqoaf'kd fofo/krk ewY;kadu 
ds fy, Hkfo"; ds v/;;u dk rRdky y{; gksxh  
¼rkfydk  52½A ysu 1&21 ihlhvkbZ,yih dk izfrfufèkRo 
djrh gSA

Development of novel Intron Length Polymorphism 
(ILP) markers in Khejri

In order to develop novel Intron Length 
Polymorphism (ILP) markers in Khejri [Prosopis 
cineraria (L.) Druce], eight hundred fifty two 
Expressed Sequence Tags (ESTs) were retrieved 
from EST database of NCBI (https://www.ncbi.
nlm.nih.gov/nucest/ Prosopis + cineraria) 
and processed for reducing and removing of  
the redundancy and vector sequences, 
respectively. The non-redundant 660 ESTs 
were analyzed for functional annotation using 
Blast2go software (https://www.blast2go.com/). 
Consequently, the majority of the ESTs (73%) 
showed their involvement in drought responsive 
activities. Further, the ESTs were analyzed in PIP 
database of dicot plants (http://ibi.zju.edu.cn/
pgl/pip/design/dicot) and as a result, twenty 
two potential ILP markers (designated as PcILPs) 
were identified in these sequences. The primer 
pairs of ILP markers were customly synthesized 
and screened on genomic DNA of Khejri for PCR 
fidelity. Out of 21 PcILP markers, fifteen markers 
were amplified with desired amplicon size in Khejri  
(Fig. 42). PCR standardization of non-amplified 
primers in Khejri is in progress. The profiling of 
developed ILP markers will be the immediate 
target of future studies for genetic diversity 
assessment in Khejri and related species (Table 
52). Lane 1-21 represents the PcILP1 to 21. 

fp= 41- Fkkj 'khry fdLe esa vkbZ,l,lvkj ekdZjksa dk çksQkbfyax vkSj muds iztkfrxr& fof'k"V cSaM
Fig. 41. Profiling of ISSR markers in Thar Sheetal variety and their varietal-specific bands
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rkfydk  52- [kstM+h ds vkbZih,y ekdZlZ dh fo’ks"krk ds fcUnq
Table  52. Characteristics features of ILP markers of Khejri

ekdZj vkbZMh 
Marker ID

,EIyhdksu vkdkj 
Amplicon size (bp)

b,lVh 
vkbZMh EST ID

vjkchMksifll gkseksyksXl  
Arabidopsis homologs

oa’kh; fpUg  
Gene symbol

PcILP1 100 HG517965.1 At1g42960 Hypothetical protein

PcILP2 100 HG517965.1 At1g42960 Hypothetical protein

PcILP3 100 HG517863.1 At3g04600 Hypothetical protein

PcILP4 101 HG517955.1 At2g34260 Human WDR55 (WDR55)

PcILP5 102 HG517964.1 At1g78630 Embryo defective 1473 (EMB 1473)

PcILP6 104 HG517964.1 At1g78630 Embryo defective 1473 (EMB 1473)

PcILP7 104 HG517909.1 At1g77710 Conserved in ciliated species and in the 
land plants 2 (CCP2)

PcILP8 105 HG517932.1 At2g27020 20S proteasome alpha subunit G1 (PAG1)

PcILP9 105 HG517932.1 At2g27020 20S proteasome alpha subunit G1 (PAG1)

PcILP10 106 HG517961.1 At1g18890 Calcium-dependent protein kinase 1 
(CDPK1)

PcILP11 109 HG517459.1 At5g58330 NADP-dependent Malate Dehydrogenase 
(NADP-MDH)

PcILP12 109 HG517847.1 At4g35090 Catalase 2 (CAT2)

PcILP13 110 HG517957.1 At1g29850 Programmed Cell Death protein 5 (PCD5)

PcILP14 110 HG517957.1 At1g29850 Programmed Cell Death protein 5 (PCD5)

PcILP15 111 HG517924.1 At1g48850 Embryo defective 1144 protein (EMB1144)

PcILP16 113 HG517526.1 At5g53560 Cytochrome B5 isoform E (CB5-E)

PcILP17 114 HG517526.1 At5g53560 Cytochrome B5 isoform E (CB5-E)

PcILP18 114 HG517841.1 At2g19760 Profilin 1 (PFN1)

PcILP19 115 HG517846.1 At4g35090 Hypothetical protein

PcILP20 120 HG517912.1 At2g18600 Hypothetical protein

PcILP21 121 HG518014.1 At1g27400 Hypothetical protein

Pc denotes P. cineraria (L.) Druce

fp= 42- [kstM+h esa ihlhvkbZ,yih ekdZjksa ihlhvkj izo/kZu
Fig. 42. PCR amplification of PcILP markers in Khejri
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tkequ esa ,llhvksVh ekdZjksa dk ekudhdj.k

tkequ esa dksMu yf{kr cgq:irk ¼,llhvksVh½ 
ekdZj fo'ys"k.k 'kq: djus ds fy,] cVªZsaM ,oa lkfFk;ksa 
¼2009½ ds v/;;u ls NÙkhl ,llhvksVh ekdZjksa dk 
p;u dj ço/kZu ds fy, la'ysf"kr fd;k x;kA tkequ 
thuksVkbi ds y{k.k o.kZu ls igys] tkequ ds thuksfed 
Mh,u, ij VsEiysV fof'k"Vrk vkSj ihlhvkj fu"Bk ds 
fy, ,llhvksVh ekdZj dk ekudhdj.k fd;k x;kA 
NÙkhl ,llhvksVh ekdZjksa esa ls] 9 ekdZjksa dks ço/kZu ds 
fy, pquk x;k ¼fp= 43½A fo'ys"k.k fd, x, ,llhvksVh 
ekdZjksa tkequ ds thuksfed Mh,u, ij ldkjkRed gSa 
vkSj tkequ thuksVkbi esa fofo/krk dk vkdyu djus ds 
fy, iz;ksx esa fy, tk ldrs gaSA

Standardization of ScoT markers in Jamun

In order to Start codon Targeted 
polymorphism (ScoT) marker analysis in jamun, 
thirty six ScoT markers were selected from 
Bertrand et al. (2009) study and synthesized for 
amplification. Prior to characterization of Jamun 
genotypes, ScoT markers were standardization for 
template specificity and PCR fidelity on genomic 
DNA of jamun. Out of 36 ScoT markers, 9 markers 
were selected for amplification (Fig. 43). Analyzed 
ScoT markers are positive on genomic DNA of 
jamun and can be used for assessing diversity in 
jamun genotypes. 

fp= 43- tkequ esa ,llhvksVh 9 ekdZjksa dk ekudhdj.k dk izfrfuf/kRo djrk Nk;kfp=
Fig. 43. Representative photograph of standardization of ScoT9 marker in jamun.

Phylogeny and population structure analysis 
of citrus cultivars using neutral and functional 
molecular markers

In order to reveal phylogenetic relationship in 
citrus cultivars, nineteen cultivar including sweet 
orange, mandarin, grapefruit and their inter-
specific hybrids were molecularly characterized 
using neutral (RAPD and ISSR) and functional (ScoT 
and CBDP) markers. To perform this study, ten each 
RAPD and ISSR, 36 ScoT and 25 CBDP markers were 
analyzed in citrus cultivars. DNA was extracted 
using protocol of Qiagen kit and treated with 
RNase A (10mg/ml) to remove RNA contamination. 
Purified DNA was visualized electrophoretically 
on 0.8% agarose gel. Further, DNA was quantified 
using UV-Vis spectrophotometer and diluted 

fu"i{k vkSj dk;kZRed vkf.od ekdZjksa dk 
iz;ksx djrs gq, flVªl iztkfr;ksa dk tkfro`r 
vkSj la[;kRed lajpuk dk fo'ys"k.k 

uhacwoxhZ; iztkfr;ksa esa iknioa'kh; laca/k çdV 
djus ds fy,] ukjaxh] esaMkfju vkSj xzsiQzwV rFkk muds 
varj&fof'k"V ladj lfgr mUuhl iztkfr;ksa dks 
rVLFk ¼vkj,ihMh vkSj vkbZ,l,lvkj½ vkSj dk;kZRed 
¼,llhvksVh vkSj lhchMhih½ ekdZjksa dk mi;ksx djds 
vk.kfod fo'ys"k.k fd;kA bl v/;;u ds fy,] 
uhacwoxhZ; fdLeksa esa nl vkj,ihMh vkSj vkbZ,l,lvkj] 
36 ,llhvksVh vkSj 25 lhchMhih ekdZjksa dk fo'ys"k.k 
fd;k x;kA D;w,u,tsu fdV ds çksVksd‚y dk mi;ksx 
djds Mh,u, fudkyk x;k vkSj vkj,u, lanw"k.k dks 
gVkus ds fy, vkj,u

,,lbZ
 ¼10fexzk@feyh½ ds lkFk 
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as 20 ng/ul working solution. The markers were 
amplified and bands were scored as binary matrix 
(0 and 1). The data were analyzed using online 
marker efficiency calculator (iMEC) and NTSys 
v2 software. The population structure in citrus 
cultivars was assessed using STRUCTURE software. 
Based on the clustering analysis using UPGMA 
and Jaccard’s similarity coefficient, the citrus 
cultivars classified into four groups. Furthermore, 
the structure analysis of citrus cultivars revealed 
different population by individual marker analysis 
(Fig. 44). The RAPD and CBDP markers constructed 
three different populations whereas, ISSR and 
ScoT markers revealed eight populations (Fig. 45). 

mipkfjr fd;k x;kA 'kq) Mh,u, 0-8 izfr'kr ,tjkst 
tsy ij bysDVªksQksjsfVd :i ls pyk;k x;k FkkA blds 
vykok] Mh,u, dks ;woh&fot LisDVªksQksVksehVj dk 
mi;ksx djds fu/kkZfjr fd;k x;k vkSj 20 ,uth@
ekfy dk;Zdkjh ?kksy ds :i esa cuk;k x;kA ekdZjksa 
dks çof/kZr fd;k x;k vkSj cSaM dks ckbujh eSfVªDl 
¼0 vkSj 1½ ds :i esa Ldksj fd;k x;kA v‚uykbu 
ekdZj n{krk dSydqysVj ¼vkb,ebZlh½ vkSj ,uVhfll 
oh2 l‚¶Vos;j dk mi;ksx djds MsVk dk fo'ys"k.k 
fd;k x;k FkkA uhacwoxhZ; tkfr;ksa esa tula[;k lajpuk 
dk ewY;kadu LVªDpj l‚¶Vos;j dk mi;ksx djds fd;k 
x;kA ;wihth,e, vkSj tSdkMZ ds lekurk xq.kkad dk 
mi;ksx djrs gq, lkeqfgd fo'ys"k.k ds vk/kkj ij] 
uhacwoxhZ; tkfr;ksa dks pkj lewgksa esa 
oxhZ—r fd;k x;kA blds 
vykok] uhacwoxhZ; iztkfr;ksa dh 
lajpuk fo'ys"k.k us vyx&vyx 
ekdZj fo'ys"k.k ¼fp= 44½  
}kjk vyx&vyx la[;kvksa dk irk 
yxk;kA vkj,ihMh vkSj lhchMhih 
ekdZjksa us rhu vyx&vyx 
vkcknh dk fuekZ.k fd;k] tcfd 
vkbZ,l,lvkj vkSj ,llhvksVh 
ekdZjksa us vkB la[;kvksa ¼fp= 45½ 
dk irk yxk;kA

fp= 44- vkj,ihMh] vkbZ,l,lvkj] ,llhvksVh vkSj lhchMhih ekdZjksa dh ;wihth,e, ekWMy vkSj tSdkMZ le:i xq.kkad dk 
iz;ksx djrs gq, lesfdr vkadM+ksa dk izfrfuf/k MsaMksxzke 

Fig.  44. Representative dendrogram of pooled data of RAPD, ISSR, ScoT and CBDP markers constructed using UPGMA model and 

Jaccard’s similarity coefficient. 

fp= 45- vkj,ihMh] vkbZ,l,lvkj] ,llhvksVh vkSj lhchMhih ekdZjksa ds fo'ys"k.k ij vk/kkfjr uhacwoxhZ; 
fdLeksa esa la[;kRed cukoV dk fo'ys"k.kA 1 ls 19 dh la[;k fofHkUu iztkfr;ksa dks n'kkZ jgs gSaA   

Fig. 45. Population structure analysis of citrus cultivars based on RAPD, ISSR, ScoT and CBDP markers analysis. 

Numerical from 1 to 19 indicate different citrus cultivars.
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uhacwoxhZ; ewyo`arksa esa cht vkSj chtkadqj dh 
fo'ks"krkvksa esa vkdkfjd fHkUurk dk fu/kkZj.k 

orZeku v/;;u esa] Ng ewyo`arksa dks ghVeSi cukus 
ds fy, v‚uykbu DyLVfol l‚¶Vos;j dk mi;ksx 
djds cht vkSj chtkadqj voLFkk esa fofo/krk dk 
vkdyu djus ds fy, :ikRed :i ls fpf=r fd;k 
x;k FkkA fo'ysf"kr ewyo`ar esa ls] lhvkj,p&12 dks 
cht ekinaMksa ds laca/k esa csgrj lexz çn'kZu ds fy, 
ntZ fd;k x;kA chtkadqj vkSj iÙkh fo'ks"krkvksa ds laca/k 
esa] ,uvkjlh&03 vkSj f=i=ny çdkj ds ewyo`arksa esa  
Øe'k% lei=ny vkSj f=i=ny lewg esa csgrj ik, x,A 
ewyo`arksa ds :ikRed ekinaMksa ds fy, ihlh, fo'ys"k.k 
us ewyo`Rkksa ds çdkjksa ds vuqlkj lewg dk irk yxk;kA 
uhacwoxhZ; ewyo`arksa ds :ikRed ekinaMksa ds vkèkkj ij 
lewg fo'ys"k.k us mUgsa cht vkSj chtkadqj ik=ksa ds 
vuqlkj nks çeq[k lewgksa esa ckaVk x;k gSA jaxiqj ykbe 
vkSj oksYdkesfjdkuk dks ,d lewg esa oxhZ—r fd;k 
x;k] tcfd lhvkj,p&12] lhvkj,p&47] f=i=ny 
ukjaxh vkSj ,uvkjlh&03 dks nwljs lewg esa ckaVk x;kA 
v/;;u uhacwoxhZ; Qlyksa ds ewyo`arksa ds chp fHkUurk 
vkSj lg;ksx ds ewY;kadu ds fy, fd;k tk ldrk 
gS tks çkjafHkd voLFkk ds esa lkbVªl esa vkxs Qly 
lqèkkj dk;ZØeksa ds fy, ykHkdkjh tkudkjh çnku dj  
ldrk gSA

'kq"d d`f"k ikfjfLFkfrdh ds varxZr ckxokuh 
Qlyksa dh lq{e izo/kZu rduhd dk ekudhdj.k 
vkSj O;kolk;hdj.k% [ktwj ¼gykoh vkSj [kykl½ 

[ktwj ds Ård laof/kZr ikS/kksa dk iz{ks=k ewY;kadu& 
gykoh vkSj [kykl fdLesa 

gykoh ¼09½ vkSj [kykl ¼07½ ds Ård laofèkZr 
ikS/kksa dks LFkkiuk] vfLrRo vkSj vU; o`f) vkSj fodkl 
laca/kh ekinaMksa ds v/;;u ds fy, o"kZ 2017&18 
ds nkSjku [kqys [ksr dh fLFkfr esa çfrjksfir fd;k 
x;kA lHkh ikS/ks [kqys [ksr dh fLFkfr esa LFkkfir vkSj 
thfor jgs vkSj vPNh rjg ls c<+ jgs gSaA gykoh vkSj 
[kykl esa vkSlr ikS/ks dh ÅapkbZ Øe'k% 56-57 vkSj 
60-88 lseh ntZ dh xbZA nksuksa fdLe esa iwjh rjg 
ls foLrkfjr ifÙk;ksa dh la[;k Øe'k% 4 ls 9 vkSj 6 
ls 11 rd fHkUu FkhA dYVhoj gykoh esa vkSlr ikS/k 
QSyko ¼,u,l vkSj bZMCY;w½ 60-86 vkSj 61-43 lseh] 
tcfd [kykl esa 55-13 vkSj 60-25 lseh ntZ fd;k x;k  
¼rkfydk 53½A	

Determination of morphological diversity for 
seed and seedling characteristics in citrus 
rootstocks

In the present study, six rootstocks were 
morphologically characterized to assess the 
diversity at seeds and seedling stage using 
online ClustVis software to generate heatmap. 
Among the rootstocks analyzed, CRH-12 is found 
better overall performance regarding to the seed 
parameters. Regarding to the seedlings and leaf 
characters, NRC-03 and Trifoliate type rootstocks, 
were found better in unifoliate and trifoliate group 
respectively. The PCA analysis for morphological 
parameters of rootstocks revealed grouping of 
rootstocks according to the types. The clustering 
analysis based on morphological parameters 
of citrus rootstocks grouped them into two 
major groups according to seed and seedling 
characters. The Rangpur lime and Volkamericana 
is categorized in one grouped whereas CRH12, 
CRH-47, Trifoliate orange and NRC-03 grouped 
in another group. The study can be undertaken 
for evaluating variation and association among 
citrus rootstocks which could provide beneficial 
information for further crop improvement 
programs in citrus at initial stage. 

Standardization and commercialization of 
micro-propagation techniques of  horticultural 
crops under arid agro eco-system: Date palm 
(Halawy and Khalas)

Field evaluation of tissue cultured date palm plants 
cvs. Halawy and Khalas

Tissue culture derived plants of Halawy 
(09) and Khalas (07) were transplanted in open 
field condition during 2017-18 for studying 
establishment, survival and other growth and 
development related parameters. All plants were 
established and survived in the field condition 
and growing well. Average plant heights in cvs 
Halawy and Khalas was recorded 56.57 and  
60.88 cm, respectively. Number of fully expanded 
leaves in both the cultivars was varied from 4 to 
9 and 6 to11, respectively. Average plant spread 
(NS and EW) in cultivar Halawy was noted 60.86 
and 61.43 cm while in Khalas 55.13 and 60.25 cm 
(Table 53).
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'kq"d ckxokuh Qlyksa esa vtSfod nkc 
lgu'khyrk dk tSojlk;fud ra=k

xeZ 'kq"d {ks=k esa [kstM+h] vkaoyk vkSj LkYokMksjk esa 
izkd`frd vtSfod nkc ds fo:) izfrvkWDlhdkjd 
lqj{kk iz.kkyh dk O;ogkj 

bl ç;ksx ds rgr izfrvkWDlhdkjd j{kk p;kip;ksa 
¼dqy fQuksfyDl] ¶ysoksuksbM~l vkSj lh;wihvkj,lh ,ls 
}kjk dqy ,aVhv‚fDlMsaV xfrfof/k½ ds lap; esa gj eghus 
tuojh ls fnlacj 2018 rd ekSleh cnykoksa dks [kstM+h 
¼taxyh vkSj Fkkj 'kksHkk½] vkaoyk ¼,u, &7 vkSj pdS;k½ 
vkSj lYokMksjk ds iÙkksa esa tkaapk x;kA fofHkUu eghuksa 
ds nkSjku v/;;u fd, x, lHkh ikS/kksa esa ,aVhv‚DlhMsaV 
esVkcksykbV lap; esa ,d egRoiw.kZ varj ns[kk x;k Fkk] 
ysfdu [kstM+h vkSj lYokMksjk esa fHkUurk dh lhek cgqr 
vf/kd Fkh] tcfd vkaoyk esa fHkUurk dh lhek cgqr 
ladh.kZ FkhA ;g ns[kk x;k fd [kstM+h vkSj lYokMksjk 
esa bu lfnZ;ksa ¼fnlacj&tuojh½ vkSj lkFk gh xfeZ;ksa 
ds eghuksa ¼vçSy ls twu½ ds nkSjku esVkcksykbV lap; 
esa vpkud o`f) gqbZ gS] tcfd vkaoyk ¼,u, &7 vkSj 
pdS;k½ esa [kstM+h vkSj lYokMksjk dh vis{kk Qsu‚y vkSj 
¶ysoksuksbM~l dk fujis{k eku vf/kd Fkk ijUrq fofHkUu 
ekSleksa ds vuqlkj muesa vf/kd deh ugha FkhA nwljs 
'kCnksa esa] [kstM+h vkSj lYokMksjk esa bu fLFkfr;ksa ds 
ldkjkRed rjhds ls bu p;kip;ksa dh o`f) gqbZ tks 
tSola'ys"k.k ds ek/;e ls v‚DlhMsfVo ruko ls fuiVus 
ds fy, pje tyok;q fLFkfr ds dkj.k gksrs gSa vkSj 
blfy, bu vtSfod rukoksa ds çfr lfg".kqrk fn[kkrs 
gSa] tcfd vkaoyk ifRr;ka bu pje i;kZoj.kh; fLFkfr esa 
o`f) gqbZ ,aVhv‚fDlMsaV j{kk esVkcksykbV~l ck;ksflaFksfll 
dks ugha lgu dj ik;h vkSj ifj.kkeLo:i gkfu gqbZA

Biochemical mechanism of abiotic stress 
tolerance in arid horticultural crops

Behavior of antioxidant defense system against 
natural abiotic stresses in khejri, aonla and salvadora 
under hot arid region 

Under this experiment, seasonal changes in 
accumulation of antioxidant defense metabolites 
(total phenolics, flavonoids and total antioxidant 
activity by CUPRAC assay) was estimated in khejri 
(wild and Thar Shobha), aonla (NA-7 & Chakaiya) 
and salvadora leaves each month from January 
to December-2018. A significant difference was 
observed in antioxidant metabolite accumulation 
in all plants studied during different months but 
the extent of variation was very wide in khejri and 
salvadora while in aonla the extent of variation 
was very narrow.  It was observed that in khejri and 
salvadora a sudden increase in these metabolite 
accumulation during sever winter (December-
January) as well as under sever summer months 
(April to June) while in aonla (NA-7 & Chakaiya) 
the absolute values for phenolic and flavonoids 
was higher than that of khejri and salvadora but 
there is no much aberration was observed during 
different seasons. In other words khejri and 
salvadora respond to these conditions in positive 
way through increased biosynthesis of these 
metabolites to cope with the oxidative stress 
occurs due to extreme climatic condition and 
therefore show tolerance towards these abiotic 
stresses while aonla leave does not respond to 
these extreme environmental condition in the 
form of increased antioxidant defense metabolites 
biosynthesis and consequently suffers.

rkfydk 53- Ård laof/kZr [ktwj ds ikS/kksa esa o`f) ekin.M fdLesa gykoh vkSj [kykl
Table 53 . Plant growth parameters of tissue cultured date palm cvs Halawy and Khalas 

[ktwj fdLe gykoh Date palm cv Halawy [ktwj fdLe [kykl Date palm cv Khalas

ikS/k Ø-
Plant 

No.

ikS/k Å¡pkbZ
Plant height (cm)

ikS/k QSyko
Plant spread
(NS         EW)

ifÙk;k¡
No. of 
leaves

ikS/k Å¡pkbZ
Plant height (cm)

ikS/k QSyko
Plant spread
(NS        EW)

ifÙk;k¡
No. of 
leaves

1. 67 71 40 8 51 61 58 8

2. 52 59 66 9 83 62 78 10

3. 38 39 35 4 45 41 57 6

4. 66 75 73 8 59 52 46 8

5. 50 64 58 5 61 44 53 8

6. 60 53 52 9 46 33 29 6

7. 63 65 106 8 79 81 82 11

Avg. 56.57 60.86 61.43 7.29 63 67 79 8
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pw¡fd] [kstM+h vkSj lYokMksjk vtSo rukoksa ds 
çfr vR;f/kd lfg".kq gSa] tcfd vkaoyk ikys ds fy, 
vfrlaosnu'khy gS] blfy, bu vkadM+ksa ls ;g fu"d"kZ 
fudkyk tk ldrk gS fd xehZ vkSj lfnZ;ksa ds eghuksa 
ds nkSjku fofHkUu ruko dh fLFkfr;ksa esa [kstM+h vkSj 
lYokMksjk dh izfrvkWDlhdkjd çfrfØ;k,a vyx&vyx 
vtSfod rukoksa ds çfr mudh lfg".kqrk dkjd esa ls 
,d gks ldrh gSaA

ftftQl uqesysfj;k esa lw[kk lfg".kq thu dh 
igpku vkSj foLrkj.k 

ftthQl Ukwesysfj;k esa vtSfod izfrnkc lfg".kq 
ra= dks le>us ds fy,] thu ifjokjksa lfgr ,d gtkj 
vM+lB vtSfod izfrnkc lfg".kq thu dks lkfgR;ksa ls pquk 
x;kA çR;sd thu dh LFkkfud igpku vjkchMksifll 
¼Vh,vkbZvkj 10½ ds thuksfed MsVkcsl ls izkIr dh xbZ 
vkSj vjkchMksifll ds vtSfod ruko lfg".kqrk ds 
fofHkUu v/;;uksa ds izfr thusosLVhxsVj l‚¶Vos;j dk 
mi;ksx djds thu vfHkO;fä esa muds fofu;eu ds 
fy, fo'ys"k.k fd;k x;kA ifj.kker%] vjkchMksifll  
ds lHkh fcUnqvksa esa iaæg lcls vf/kd vkSj vkerkSj ij 
O;ä thu ftftQl uqesysfj;k esa fo'ys"k.k ds fy, 
vtSfod ruko lfg".kq thu mEehnokj ds :i esa pqus 
x, FksA ftftQl uqesysfj;k esa ihlhvkj ço/kZu ds fy,] 
gkseksyksxl thu Øe dks ftftQl tqtqcs ¼phuh csj½ 
ls iquiZzkIr fd;k x;k vkSj thu&fof'k"V çkbejksa ds 
fMtkbu ds fy, lzksrksa ds :i esa mi;ksx fd;k x;kA 
thu&fof'k"V çkbejksa dks lesfdr Mh,u, rduhd ds 
çkbejDosLV l‚¶Vos;j dk mi;ksx djds ,Dl‚u&baVª‚u 
lhekvksa ls fMtkbu fd;k x;k FkkA çxfr'khy :i ls] 
mUuhl thuksa dks ftftQl uqesysfj;k ds thuksfed 
Mh,u, ij çof/kZr fd;k x;k FkkA lkr çkbej lsV dks 
,d ls vf/kd ,fEIyd‚u ds :i esa çof/kZr fd;k x;kA 
bu cgq vk;keksa dk laHkkfor dkj.k ;k rks çkbejksa ds 
xSj&fof'k"V ca/ku gks ldrk gS ;k thu Lo;a ftftQl 
uqesysfj;k ds thukse esa dbZ çfr;ksa esa ekStwn gksrs gSaA 
blds vykok] çeq[k cSaM okafNr ,fEIyd‚u vkdkj ds 
lkFk lw[kk lfg".kq thu ds ço/kZu dk çfrfuf/kRo djrs 
gSaA

Qksx ¼dSfyxksue ikWyhxkuksbM~l½ i.kZlewg dh 
ekSleh tSolfØ; ;kSfxd mRiknu {kerk 

vxLr] 2017 ls tqykbZ] 2018 ds nkSjku çR;sd 
ekg dh 10 rkjh[k dks vkbZlh,vkj&lhvkbZ,,p ds 
vuqlaèkku QkeZ ls ikS/ks ds uewus ¼Q‚x ifRr;ka½ ,d= 

Since, khejri and salvadora are highly tolerant 
to abiotic stresses while aonla is highly susceptible 
to frost so from these data it can be concluded that 
the antioxidant responses of khejri and salvadora 
towards different stresses conditions during 
summer and winter months might be one of the 
factor contribute to their tolerance to different 
abiotic stresses.

Identification and amplification of drought stress 
tolerant genes in Ziziphus nummularia

In order to understand the abiotic stress 
tolerance mechanism in Ziziphus nummularia, 
one thousand sixty eight abiotic stress tolerant 
genes including gene families were selected from 
literatures. The locus identity of each gene was 
retrieved from genomic database of Arabidopsis 
(TAIR10) and analyzed for their up-regulation 
in gene expression using Genevestigator 
software against various studies of abiotic stress 
tolerance of Arabidopsis. As a result, fifteen 
most and commonly expressed genes in all 
the perturbations of Arabidopsis were selected 
as candidate abiotic stress tolerant genes for 
analyzing in Z. nummularia. For PCR amplification 
in Z. nummularia, homologous gene sequences 
were retrieved from Z. jujube (Chinese jujube) 
and used as sources for designing of gene-
specific primers. The gene-specific primers 
were designed from exon-intron boundaries 
using PrimerQuest software of Integrated DNA 
technology. Progressively, nineteen genes were 
amplified on genomic DNA of Z. nummularia. 
Seven primer sets were amplified more than one 
amplicon. The probable reason of these multiple 
amplicons could be due to either non-specific 
binding of the primers or the genes itself present 
in multiple copies in the Z. nummularia genome. 
Moreover, the prominent bands representing 
the amplification of drought tolerant genes with 
desired amplicon size.

Seasonal Bioactive compound production potential 
of phog (Calligonum polygonoides) foliage

The plant samples (phog foliages) were 
collected from ICAR-CIAH, research farm on 10th 
of each month during August, 2017 to July, 2018 
and stored the samples at deep freeze condition 
(-20 oC) till further use. After collection of samples, 
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fd, x, Fks vkSj vxys mi;ksx rd xgjs Ýht fLFkfr 
¼&20 0lsa½ ij uewuksa dks laxzghr fd;k FkkA uewuksa ds 
laxzg ds ckn] uewuksa dks rjy ukbVªkstu esa j[kk x;k Fkk 
vkSj 70 izfr'kr bFksu‚y ds lkFk gkseksukbTk fd;k x;k 
vkSj 700lsa ds ikuh esa j[kk vkSj uewuk vidsafæ= fd;kA 
70 izfr'kr bFksu‚y ds lkFk fu"d"kZ.k fQj ls fudkysa 
vkSj lrgh inkFkZ dks tek fd;kA bl bZFksu‚fyd vdZ 
dk mi;ksx lafpr ck;ks,fDVo daikmaM ds vkdyu ds 
fy, fd;k x;k FkkA

the samples were ground with liquid nitrogen and 
homogenized with 70% ethanol and kept under 
water bath at 70 OC and centrifuge the sample. 
Re-extract the extraction with 70% ethanol and 
pooled the supernatant. This ethanolic extract 
was used for estimation of bioactive compound 
accumulated. 

rkfydk 54- Qksx i.kZlewg esa ekSleh tSo lfØ; ;kSfxdksa dk lap;
Table 54 .  Seasonal bioactive compounds accumulation in phog foliage 

mipkj Treatments dqy QsukWy ek=k
 Total Phenolics (mg 

GAE/100g FW)

¶ysoksuksbM~l
Flavonoids (mg 

Catechine Equi./100g 
FW)

Vh,, ¼lh;wihvkj,lh½
TAA (CUPRAC) (mg 

AAE/100g FW)

Vh,, ¼,Qvkj,ih½
TAA (FRAP) (mg 
AAE/100g FW)

tuojh January 6,475d 421d 1,754c 498

Qjojh February 4,691h 340h 1,452 g 416

ekpZ March 3,228j 229 j 1,034i 401

vizSy April 4,670h 316i 1,474g 476

ebZ May 7,197c 477 c 2,156b 509

twu  June 8,184b 568 b 2,377a 519

tqykbZ July 6,161e 412 e 1,800c 388

vxLr August 5,026g 359g 1,618f 444

flrEcj September 4,187i 343h 1,378gh 411

vDVwcj October 3,405j 234j 1,024i 365

uoEcj November 5,466f 375f 1,720de 518

fnlEcj December 8,808a 568a 2,316a 542

lhMh C.D. 226.12 12.16 74.04 9.17

lhoh  C.V. 2.37 1.85 2.61 1.18

rkfydk 54 esa n'kkZ, x, vkadM+ksa ds vuqlkj] lHkh 
tSo lfØ; ;kSfxdksa ¼QsuksfyDl] ¶ysoksuksbM~l vkSj 
Vh,,½ ds ekSle ds lkFk Qksx i.kksZa ds lap; esa vR;fèkd 
egRoiw.kZ fHkUurk ns[kh xbZ FkhA 

fHkUurk dk ifjek.k cgqr vf/kd Fkk vFkkZr 3208 
ls 8808 fexzk- th,bZ@100xzk- ,QMCyw ¼QsuksfyDl½] 
229 ls 568 fexzk- dSVsfpu bDoh@100xzk- ,QMCY;w 
¼¶ysoksuksbM~l½] 1024 ls 2377 fexzk- ,,bZ@100xzk- 
,QMCY;w ¼Vh,, ,Qvkj,ih½ vkSj 365 ls 542 fexzk- 
,,bZ@100xzk- ,QMCyw ¼Vh,, ,Qvkj,ih½ jgkA Q‚x 
i.kZlewg esa ekSleh ck;ks,fDVo ;kSfxd lap; ,d fof'k"V 

As the data presented in Table 54, a highly 
significant variation was observed in all bioactive 
compounds (phenolics, flavonoids & TAA) 
accumulation in phog foliage with seasons. The 
magnitude of variation was very high i.e. 3208 to 
8808 mg GAE/100g FW (phenolics), 229 to 568  
mg Catechine Equi./100g FW (flavonoids), 1024 
to 2377 mg AAE/100g FW (TAA CUPRAC) and  365 
to 542 mg AAE/100g FW (TAA FRAP). The seasonal 
bioactive compound accumulation in phog 
foliage show a specific trend. When the bioactive 
compound accumulation trend was compared 
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ço`fÙk fn[kkrs gSaA tc ck;ks,fDVo daikmaM lap; ço`fÙk 
dh rqyuk ekSle ¼eghus½ ds vkSlr rkieku ds lkFk dh 
xbZ] rks ;g ns[kk x;k fd lap; nj esa vR;f/kd o`f) 
gqbZ tc eghus dk vkSlr rkieku 20 0lsa- ls 35 0lsa- dh 
lhek ls vf/kd gks tkrk gSA nwljs 'kCnksa esa] tc ikS/ks dks 
xehZ ;k BaM dk ,glkl gksrk gS] rks mldh tSo lfØ; 
lap; nj esa Hkkjh o`f) gksrh gSA 

lcls de vkSj mPpre ewY;ksa esa mrkj&p<+ko 
Vh,, }kjk ,Qvkj,ih fof/k dks NksM+dj lHkh ;kSfxdksa 
ds fy, nksxqus ls vf/kd gSA fo'ys"k.k fd, x, lHkh tSo 
lfØ; ;kSfxdksa ¼QsuksfyDl] ¶ysoksuksbM vkSj Vh,, nksuksa 
rjhdksa ls½ ds chp ,d cgqr gh ldkjkRed lglaca/k 
ns[kk x;k ¼rkfydk 55½A

with the mean temperature of the season (month), 
it was observed that the accumulation rate 
increased drastically when mean temperature of 
the month goes beyond the limit of 20 oC to 35 oC. 
In other words, when plant sense the heat or cold 
stress its bioactive accumulation rate increased 
drastically. 

The fluctuation in lowest and highest values 
are more than double for the entire compound 
except TAA by FRAP method. A very highly 
positive correlation was observed among all 
bioactive compounds (Phenolics, flavonoids and 
TAA by Both the methods) analyzed (Table 55).

rkfydk 55- ,Qvkj,ih vkSj lh;wihvkj,lh fof/k;ksa }kjk fQuksfyDl] ¶ysoksuksbM~l vkSj Vh,, ds chp 
ih;jlu ds lglaca/k eSfVªDl
Table  55. Pearson’s correlation matrix among phenolics, flavonoids and TAA by FRAP and CUPRAC 
methods. 

  Vh,, ¼,Qvkj,ih½ 
TAA (FRAP)

Vh,, ¼lh;wihvkj,lh½ 
TAA (CUPRAC)

¶ysoksuksbM~l
Flavonoids

QsukWy
Phenolics

Vh,, ¼,Qvkj,ih½ TAA (FRAP) 1      

Vh,, ¼lh;wihvkj,lh½ TAA (CUPRAC) 0.80 1    

¶ysoksuksbM~l Flavonoids 0.78 0.98 1  

QsukWy Phenolics 0.79 0.98 0.99 1

Identification and Quantification of 15 major Phenolic 
acids in different plant parts of phog (Calligonum 
polygonoides) through LC-MS/MS 

Methanolic extract of different plant parts viz. 
flower bud, foliage, bark and roots were subjected 
to LS-MS/MS (Waters Acquity UPLC-PDA, TQD) 
analysis for identification and quantification 
of 15 major phenolic acids (one of the major 
class of bioactive compounds) present in them. 
The LC-MS/MS results showed that in flower 
buds, chlorogenic acid is major phenolic acids 
followed by catechin, gallic acid, Quercetin and 
Coumaric acid  while in foliage, bark and roots; 
catechin is the major phenolic acid followed by 
gallic acid (Table 56). Other than these phenolic 
acids in bark Epicatechin is also found in good 
quantity. These phenolic acids has very good 
applications in pharmaceuticals and functional  
foods industry. 

,llh&,e,l@,e,l ds ek/;e ls Qksx ¼dSfyxksue 
ikWyhxkuksbM~l½ ds fofHkUu ikni Hkkxksa esa 15 çeq[k 
Qsuksfyd ,flM dh igpku vkSj ifjek.ku

ikS/ks ds fofHkUu Hkkxksa vFkkZr& Qwy dyh] iÙks] Nky 
vkSj tM+ksa ds esFksu‚fyd vdZ dks muesa vofLFkr 15 
çeq[k Qsuksfyd ,flM ¼tSo ;kSfxdksa ds çeq[k oxZ esa ls 
,d½ dh igpku vkSj ek=k dk fo'ys"k.k ,y,l&,e,l 
@ ,e,l ¼ikuh dh fØ;k ;wih,ylh&ihMh,] VhD;wMh½ 
ds v/khu fd;k x;k FkkA ,ylh&,e,l@,e,l  
ifj.kkeksa ls irk pyk fd Qwyksa dh dfy;ksa esa] 
Dyksjkstsfud vEy çeq[k Qsuksfyd vEy gS] blds ckn 
dSVsfpu] xSfyd vEy] DosjlsfVu vkSj dkSekfjd vEy 
dk Øe ns[kk x;k] tcfd i.kZ] Nky vkSj tM+ksa esa 
dSVsfpu çeq[k Qsuksfyd vEy gS ftlds ckn xSfyd 
vEy gksrk gS ¼rkfydk 56½A bu ds vfrfjDr Nky 
,fifpu esa Hkh Qsuksfyd vEy vPNh ek=k esa ik;k tkrk 
gSA bu Qsuksfyd vEyksa dk vkS"k/kh; vkSj dk;kZRed 
[kk| m|ksx esa cgqr iz;ksx fd;k tkrk gSA
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thlh&,e,l@,e,l ds }kjk Qksx dh lw[kh iq"i 
dyh dk iknijlk;fud fp=k.k 

Qksx ds lw[ks Qwyksa dh dfy;ksa esa thlh&,e,l@,e,l 
fo'ys"k.k ds ek/;e ls iknijlk;fud fp=.k  fd;k 
x;k FkkA thlh&,e,l@,e,l ØkseSVksxzke esa geus 
v‚uykbu iknijlk;fud iqLrdky; dh lgk;rk ls 
92 pje fcUnqvksa dh igpku dh gSA

igpkus x, QkbVksdsfedYl esa çeq[k Hkkx QSVh 
,flM ¼62 izfr'kr ls vf/kd½ vkSj mlds ckn Qsuksfyd 
;kSfxd ¼13 ls vf/kd½ vkSj 'ks"k vU; p;kip;ksa dk Hkkx 
gSA Qwy dh dfy;ksa esa QSVh ,flM dk çeq[k fgLlk 
vko';d QSVh vEy ¼pje fcanq 70] 71½ dk gS vkSj blesa 
12 dkcZu yacs QSVh ,flM Hkh gksrs gSa ftUgsa ykSfjd ,flM 
¼pje la[;k 46] MksMsdsfud ,flM½ dgk tkrk gS tks eksuks 
Y;wfju dk vxznwr gS tks fo'kky vkS"k/kh; xq.k j[krk gSA 
blesa yxHkx 6-5 izfr'kr 9]12]15&vkWDVkMsdsfVªukWbd 
vEy ,d egRoiw.kZ vko';d QSVh ,flM ¼ω&3 QSVh 
,flM½ gksrk gS tks ikSèkksa ds lzksrksa esa ,d lkekU; 
QSVh ,flM ugha gSA Q‚x iq"i dfy;ksa esa vofLFkr 
iknijlk;fud dk nwljk çeq[k Hkkx Qsuksfyd vEy 

Phytochemical profiling of dried phog flower bud 
through GC-MS/MS 

The dried flower buds of phog were subjected 
to phytochemical profiling through GC-MS/
MS analysis. In GC-MS/MS chromatogram we 
identified 92 peaks with online phytochemical 
library search.   

In identified phytochemicals major portions 
are fatty acids (>62%) followed by and phenolic 
compounds (>13%) and remaining other 
metabolites. major portion of fatty acids in 
flower buds is essential fatty acids (peak no 70, 
71) and also contains 12 carbon long fatty acids 
called lauric acid (peak no. 46, Dodecanoic acid) 
which is the precurssor of mono laurines which 
hav vast medicinal properties. It contain about 
6.5% 9,12,15-Octadecatrienoic acid an important 
essential fatty acid (ω-3 fatty acid) which is not a 
common fatty acid in plant sources. The second 
major portion of phystochemicals present in 
phog flower buds are phenolic acid, which 

rkfydk 56- ,ylh&,e,l@,e,l ds ek/;e ls Qksx esa çeq[k Qsuksfyd vEy ¼fexzk-@100 xzk- MhMCY;w½
Table  56. Major phenolic acids (mg/100g DW) in phog through LC-MS/MS

Qsuksfyd vEy  
Phenolic acid

vofLFkr le; 
Retention time (min)

Qwy  
Flower

iRrh   
Foliage

Nky   
Bark

tM+  
Root 

Qsuksfyd vEy cinnamic acid 1.180 6.90 16.17 20.94 9.10

dSfQd vEy Caffeic acid 1.990 2.21 1.97 2.38 1.70

lkyhlkbfyd vEy salicylic acid 2.080 18.38 4.47 4.49 4.13

xkfyd vEy Gallic acid 2.110 1207.92 2012.90 1810.16 1485.31

Q:fyd vEy Ferulic acid 2.300 1.14 3.32 1.02 16.45

DoSjsflu vEy Quercetin 2.665 181.07 205.00 9.39 2.64

dSVpksy vEy Catechol 2.705 10.57 12.13 11.67 9.23

Dyksjkstsfud vEy Chlorogenic acid 2.730 5750.89 50.37 5.90 3.05

dkSesfjd vEy Coumaric acid 2.885 174.89 119.80 1.92 2.07

flfjaftd vEy Syringic acid 3.440 3.69 3.93 3.38 3.33

dSEQhjkWy Kaempferol 3.710 13.18 39.85 10.45 8.66

osfufyd vEy Vanillic acid 4.470 22.21 3.37 4.19 5.76

dSVfpu Catechin 5.710 3603.62 6215.07 8049.70 2266.21

,ihdSVfpu Epicatechin 5.800 3.54 8.62 959.37 29.25

,ihxsyksdSVfpu Epigallocatechin 6.295 10.22 5.58 4.24 4.90

dqy  Total 11010.43 8702.54 10899.20 3851.79
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gksrk gS] tks ck;ks,fDVo daikmaM ds :i esa gksrk gS tks 
iq"i dfy;ksa dks izfrvkWDlhdkjd xfrfof/k esa yxkrk gSA 
bu Qsuksfyd ;kSfxdksa dk QkekZL;qfVdy] U;wVªkL;qfVdy 
vkSj QaD'kuy QwM baMLVªh esa cgqr cM+k vuqç;ksx gksrk 
gS ¼rkfydk 57½A

imparts as bioactive compound which imparts 
in antioxidant activity of the flower buds. These 
Phenolic compounds have very vast applications 
in pharmaceutical, nutraceutical and and 
functional food industry (Table 57).     

rkfydk 57- Qksx ds Qwyksa dh dfy;ksa esa çeq[k iknijlk;uksa dh igpku vkSj ek=k
Table 57. Major phytochemicals identified and quantified in phog flower buds

pje fcUnq Peak No. {ks= izfr’kr Area% igpkus x;s iknijlk;uksa ds uke Name of Identified phytochemical

70 20.22 9,12-Octadecadienoic acid 

61 17.51 Hexadecanoic acid

69 8.46 Oleic Acid

71 6.49 9,12,15-Octadecatrienoic acid (ω-3 fatty acid)

60 6.02 (1R,3R,4R,5R)-(-)-Quinic acid

46 4.09 Dodecanoic acid (Lauric acid)

92 2.30 Penta-fluoropropionic acid, 

36 2.08 Benzofuran, 2,3-dihydro-  

15 1.86 Ethyl trans-2-trimethylsilyl-cyclopropane-1-carboxylate

29 1.61 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-

42 1.53 3-(4-Hydroxyphenyl)propionitrile

41 1.28 2-Methoxy-4-vinylphenol

72 1.27 Octadecane

45 1.25 1,2,3-Benzenetriol 

lesfdr iks"k.k ,oa ty izca/ku

jktLFkku ds xeZ 'kq"d {ks=k esa lfCt;ksa ¼erhjk] 
dkpjh] QwVddM+h vkSj XokjQyh½ esa iks"k.k 
izca/ku

tSfod vkSj vtSfod iks"k.k L=ksrksa ds fofHkUu 
la;ksxks esa dkpjh dh iSnkokj  

o"kZ 2018 ds nkSjku [kjhQ ekSle esa dkpjh fdLe 
,,pds 119 ds lkFk Hkkd`vuqi&ds'kqckla ds vuqla/kku 
[ksr esa ,d {ks= ç;ksx fd;k x;k rkfd uhacw oxhZ; 
Qly ds cxhps esa ,d varlZL; ds :i esa dkpjh dh 
[ksrh esa iks"kd rRo ds vdkcZfud vkSj xkscj[kkn lzksr 
dh Hkwfedk dh tkap dh tk ldsA dkpjh Qly dks 
mipkj ds vuqlwph ds vuqlkj vdkcZfud moZjdksa ;k 
,QokbZ,e ls ,uihds dh vyx&vyx [kqjkd nh xbZA 
bl iz;ksx esa fu;a=.k lfgr dqy 6 mipkj] vdkcZfud 
moZjdksa ls 100 izfr'kr ,uihds] 75 izfr'kr ¼vkbZ½$ 
7-5 Vu@gs- ns'kh [kkn] 50 izfr'kr ¼vkbZ½ $ 15 Vu@
gs- ns'kh [kkn] 25 izfr'kr ¼vkbZ½ $ 22-5 Vu@gs- ns'kh 
[kkn vkSj 30 Vu@gs- ,QokbZ,e dks ;k–fPNd Cy‚d 

INTEGRATED NUTRIENT AND WATER 
MANAGEMENT

Nutrients management in vegetables (mateera, 
kachri, snap melon and cluster bean,) of hot arid 
region of Rajasthan.

Kachri yield under different combinations of organic 
and inorganic source of nutrients 

A field experiment was conducted at ICAR-
CIAH research farm with popular kachri cultivar 
AHK119 during 2018 in the kharif season to 
investigate the role of application of inorganic 
and FYM source of nutrient on kachri performance 
as a intercrop in citrus orchard. The kachari crop 
received differential doses of NPK from inorganic 
fertilizers or FYM as per schedule of treatments. 
The six manurial treatments consisting of control, 
100% NPK from inorganic fertilizers, 75% (I)+7.5 t/
ha FYM,  50%(I)+ 15 t/ha FYM, 25%(I)+ 22.5 t/ha 
FYM and  30 t/ha FYM were replicated 3 times in 
a randomized block design. Nitrogen dose was 
applied in three splits i.e. 1/3rd at planting, 1/3rd  
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ifjdYiuk esa 3 ckj nksgjk;k x;k FkkA ukbVªkstu [kqjkd 
dks rhu foHkktuksa esa ykxw fd;k x;k Fkk ;kuh 1@3 
jksi.k ij] 1@3 25 fnuksa ij vkSj 'ks"k 1@3 moZjdksa 
vkSj ns'kh [kkn ls 50 fnuksa ij jksi.k ds le; esa ykxw 
mipkj ds vuqlkj fn, x, FksA

dkpjh esa tSfod ,oa vtSfod moZjdksa ds ek/;e ls 
iks"kd rRoksa ds iz;ksx }kjk fu;a=.k mipkj dh vis{kk 
ikS/k o`f) vkSj mit esa c<+ksrjh ntZ dh x;hA csy dh 
yEckbZ ¼lseh½] 'kk[kkvksa dh la[;k] izfr ikS/kk Qy vkSj 
mit tSfod vkSj vtSfod L=ksarks dh leku ek=k ¼50 
izfr'kr ,uihds vtSfod moZjdkas ls vkSj 15 V@gs- ns'kh 
[kkn½ nsus ij vf/kdre ntZ dh x;hA blds ckn ds 
Øe esa 75 izfr'kr ,uihds vtSfod moZjdkas ls vkSj 7-5 
V@gs- ns'kh [kkn }kjk mit ntZ dh x;hA dkpjh dh 
vf/kdre mit 122-88 fDoa@gs- 50 izfr'kr ,uihds 
vtSfod moZjdkas ls vkSj 15 V@gs- ns'kh [kkn ds iz;ksx 
ls ntZ dh x;h tks vU; lHkh mipkjksa ls vfèkd FkhA 
fu;a=.k mipkj dh vis{kk tSfod vkSj vtSfod mOkZjdksa 
dh fofHkUu [kqjkd ls dkpjh mRiknu esa 139-65] 157-
71] 170-48] 149-34 vkSj 147-89 izfr'kr rd o`f) 100 
izfr'kr ,uihds] 75 izfr'kr ¼vkbZ½$+7-5 Vu@gs- ns'kh 
[kkn] 50 izfr'kr ¼vkbZ½ +$ 15 Vu@gs- ns'kh [kkn] 25 
izfr'kr ¼vkbZ½ $+ 22-5 Vu@gs- ns'kh [kkn vkSj 30 Vu@
gs- ntZ dh x;h ¼rkfydk 58½A  

at 25 DAP and rest 1/3rd 50 DAP  from fertilizers 
and FYM as per treatment was applied in furrows 
at the planting time. 

Application of organic and inorganic sources 
of nutrients significantly increased growth 
parameters and yield of kachri as compared 
to control. Maximum vine length (cm), no. of 
branches, fruits/plant and fruit production/
plant (gm/plant) were observed when organic 
and inorganic sources at equal proportion 
(application of 50% NPK from inorganic fertilizers 
and 15 t/ha FYM) was applied followed by 75% 
(I) +7.5 t/ha FYM, 50% (I)+ 15 t/ha FYM, 25% (I)+ 
22.5 t/ha FYM. Application of 50% NPK from 
inorganic fertilizers and 15 t/ha FYM) gave the 
highest kachri yield (122.88 q/ha) which was 
significantly higher than all other treatments. 
The increase in total yield were 139.65, 157.71, 
170.48, 149.34 and 147.89% higher over control 
by the application of 100% NPK from inorganic 
fertilizers, 75% (I)+7.5 t/ha FYM,  50%(I)+ 15 t/
ha FYM, 25%(I)+ 22.5 t/ha FYM and  30 t/ha FYM  
(Table 58). 

Rkfydk 58-  dkpjh Qly esa tSfod vkSj vtSfod iks"k.k L=ksr dh Hkwfedk
Table 58 .  Role of organic and inorganic source of nutrient on performance of kachri 

mipkj  
Treatments

Qyksit ¼fDoa@gs-½ 
Yield (q/ha)

vkSlr QyHkkj  
Av. of weight of fruit (g)

'kq"d lkexzh 
izfr’kr DM (%)

fu;a=.k Control 45.4 24.13 8.49

100 izfr- vtSfod 100% (I) 108.8 25.97 9.31

75 izfr- vtS- $ 7-5 Vu@ gs-  nss-[kk-
75% (I)+7.5 t/ha FYM

117.0 26.85 9.17

50 izfr- vtS- $ 15 Vu@gs- ns-[kk-
50%(I)+ 15 t/ha FYM

122.8 26.13 9.89

25 izfr- vtS- $ 22-5 Vu@gs- nss-[kk 
25%(I)+ 22.5 t/ha FYM

113.2 25.90 10.80

30 Vu@gs- ns-[kk- 30 t/ha FYM 112.54 26.90 10.45

e/;eku Mean 102.1 26.0 9.7
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e`nk ,atkbesfVd xfrfof/k lw{ethoksa dh dk;kZRed 
{kerk dk ,d okLrfod le; ladsrd gSA fMgkbMªkstusV] 
{kkjh; Q‚LQsV ¼,,yih½ vkSj ;wjst xfrfof/k us iks"kd 
rRoksa ds dkcZfud vkSj vdkcZfud lzksr ds fofHkUu 
mipkjksa ds chp ,d egRoiw.kZ varj fn[kk;k vkSj iks"kd 
rRoksa dh dkcZfud [kqjkd esa o`f) gqbZA vdkcZfud moZjdksa 
ls 50 izfr'kr ,uihds vkSj 15 V-@gs- ,QokbZ,e esa 
mPp ,atkbesfVd xfrfof/k ns[kh xbZ vkSj ntZ dh xbZA 
xkscj[kkn dh c<+rh gqbZ [kqjkd ds lkFk feêh dh ueh 
Hkh c<+rh x;h] blesa tgka 30 V-@gs- ,QokbZ,e fn;k 
x;k ogka ;g vf/kdre ns[kk x;kA tcfd] ,QokbZ,e 
dh c<+rh gqbZ [kqjkd ds lkFk feêh ds rkieku esa deh 
vkbZ vkSj tgka 30 V-@gs- ,QokbZ,e fn;k x;k ogka 
;g U;wure ntZ fd;k x;kA fu;a=.k dh rqyuk esa 50 
izfr'kr ,uihds vkSj 15 V-@gs- ,QokbZ,e esa vf/kdre 
çfr'kr mit ¼170-48 izfr'kr½ çfrfØ;k ns[kh xbZ 
mlds ckn 25 izfr'kr ¼A½$ 22-5 V-@gs- ,QokbZ,e 
¼157-71 izfr'kr½ dk Øe jgkA

mRrj&if'peh jktLFkku ds xeZ 'kq"d {ks=k esa 
XokjQyh dh Qly esa u=ktu dh ekax dks ?kVkus 
okys jkbtksfc;e tSo moZjd dk izHkko 

tSo moZjd feêh dh moZjrk vkSj fLFkjrk vkSj 
Qlyksa dh c<+rh mit dks cuk, j[kus esa egRoiw.kZ 
Hkwfedk fuHkkrs gSaA blfy,] moZjdhdj.k dh ifjfLFkfr;ksa 
esa XokjQyh ds fodkl vkSj cht mit esa lq/kkj ds 
fy, jkbtksfc;e izfØ;kvksa dh çHkko'khyrk dk vkdyu 
djus ds fy, orZeku v/;;u fd;k x;kA 

bldks /;ku esa j[krs gq, XokjQyh dh Qly esa 
u=tu dh ekax esa deh djus ds fy, jkbtksfc;e tSo 
moZjdksa ds ;ksxnku dh x.kuk djus dk ,d iz;ksx 
fd;k x;kA XokjQyh dh Qly esa jkbtksfc;e ;qDr 
vkSj fu;qDr :i ds fofHkUu mipkj&fu;a=.k] 15 fdxzk 
u=-@gs-] 30 fdxzk u=-@gs-] 45 fdxzk u=-@gs-] 60 
fdxzk u=-@gs-] jkbtksfc;e moZjd] jkbtksfc;e $ 
15 fdxzk u=-@gs-] jkbtksfc;e $ 30 fdxzk u=-@
gs-] jkbtksfc;e $ 45 fdxzk u=-@gs- rFkk jkbtksfc;e 
$ 60 fdxzk u=-@gs- fn;s x;sA 'kq"d {ks= esa u=tu 
,d izeq[k iks"kd rRo gS] vr% Qly dh o`f)] mit 
vkSj xq.koRrk ij bldk xgjk izHkko gksrk gSA XokjQyh 
chtksa dks bu mipkjksa ls mipkfjr dj cks;k x;k FkkA 
jkbtksfc;e $ 60 fdxzk u=-@gs- ls mipkfjr cht 
okyh Qly us vf/kd mit nTkZ djk;hA blds ckn 
ds Øe esa jkbtksfc;e $ 45 fdxzk u=-@gs- mipkj 
jgkA fu/kkZfjr 60 fdxzk u=-@gs- dh [kqjkd jkbtksfc;e 

Soil enzymatic activity has been a real-
time indicator of the functional potentiality 
of microorganisms. Dehydrogenate, alkaline 
phosphatase (ALP) and urease activity showed a 
significant difference among different treatments 
of organic and inorganic source of nutrients 
and higher as organic dose of nutrients were 
increased. Higher enzymatic activity was observed 
and recorded under application of 50% NPK from 
inorganic fertilizers and 15 t/ha FYM. Soil moisture 
was increased with increasing doses of FYM 
observed maximum was observed where 30 t/ha 
FYM was applied. Whereas, soil temperature was 
decrease with increasing doses of FYM observed 
and minimum was observed where 30 t/ha FYM 
was applied. Maximum per cent yield response 
was observed where 50 % (I)+ 15 t/ha FYM was 
applied (170.48 %)  followed by 25% (I) + 22.5 t/ha 
FYM (157.71%) as compared to control.

Effect of Rhizobium biofertilizer in reducing the 
requirement of nitrogen fertilizer in cluster bean in 
hot arid region of north-western Rajasthan.

Bio-fertilizers play a vital role in maintaining 
long term soil fertility and sustainability and 
increasing yield of crops. Hence, the present study 
was undertaken to assess the effectiveness of 
Rhizobium cultures for improving growth and seed 
yield of cluster bean under fertilized conditions

With this back ground, the present studies 
were conducted to evaluate the effectiveness 
of Rhizobium cultures for improving growth and 
yield of cluster bean under fertilized conditions. 
The Cluster bean crop received differential doses 
of N with and without Rhizobium viz. control, 
15 kg N/ha, 30 kg N/ha, 45 kg N/ha, 60 kg N/ha, 
Rhizobium biofertilizer, Rhizobium biofertilizer 
+15 kg N/ha, Rhizobium biofertilizer +30 kg N/ha, 
rhizobium biofertilizer +45 kg N/ha and Rhizobium 
biofertilizer +60 kg N/ha. Seed inoculation of 
cluster bean with Rhizobium biofertilizer +60 
kg N/ha gave higher yield of grain seed cluster 
followed by Rhizobium biofertilizer +45 kg N/ha 
as compared to other treatment combinations. 
Saving of N requirement for different target yield 
by the seed inoculation of Rhizobium between 13- 
16 kg/ha N was explored.  Effect of graded dose 
of N application increased the yield of the cluster 
bean with or without inoculation of Rhizobium.  
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lfgr nsus ij XokjQyh Qly esa fcuk jkbtksfc;e 
60 fdxzk u=-@gs- dh [kqjkd dh rqyuk esa mit dh 
c<+ksrjh ntZ dh x;hA u=tu iz;ksx {kerk ,d izdkj 
ls O;kolkf;d mit esa c<+ksrjh djrh gSA ;g fu/kkZfjr 
[kqjkd ls lkFkZd :i ls fu;af=r dh tk ldrh gSA 
jkbtksfc;e ds lkFk vkSj fcuk blds yh x;h Xokj dh 
mit f}?kkr ekWMy esa u=tu Lrj esa varj ds lkFk 
ntZ dh x;hA fofHkUu yf{kr mitksa ds fy, jkbtksfc;e 
lfgr vkSj jfgr esa u=tu dh ekax dh x.kuk  
dh x;hA

'kq"d {ks=kksa esa cwan&cwan flapkbZ ds varxZr erhjk esa 
lq{eiks"kd rRoksa dk vuqiz;ksx 

o`gn iks"kd rRoksa dh Hkkafr gh lw{e iks"kd rRo 
ikSèkksa esa csgrj fodkl] mit vkSj xq.koÙkk ds fy, 
vfuok;Z :i ls egRoiw.kZ gSaA lw{e iks"kd rRoksa dh 
deh ds çeq[k dkj.kksa esa xgu —f"k i)fr;k¡] ,uihds 
lfgr vlarqfyr moZjd vuqç;ksx] iks"kd rRoksa dh 
deh vkSj iqu%iwfrZ ugha gksuk gSA if'peh jktLFkku 
dk 'kq"d {ks= esa O;kid :i ftad dh deh gksrh gS] 
blds ckn yksgk] rkack vkSj eSaxuht dk mRiknu gksrk 
gSA lh,y] lh;w] ,QbZ vkSj ,e,u çdk'k la'ys"k.k 
ls lacaf/kr fofHkUu çfØ;kvksa esa 'kkfey gSa vkSj ftad] 
dkij] ykSg vkSj eSx- fofHkUu ,atkbe ç.kkfy;ksa ls  
tqM+s gq, gSaA

erhjk dh izpfyr iztkfr *Fkkj ek.kd* dh iSnkokj 
esa lw{e iks"kd rRoksa ds iz;ksx dh Hkwfedk dks tkapus ds 
fy, o"kZ 2018 dh [kjhQ esa Hkkd`vuqi&ds'kqckla esa iz{ks= 
ijh{k.k fd;k x;kA Qly esa fofHkUu vtSfod moZjdksa 
ds ek/;e ls ,uihds dh fHkUu&fHkUu [kqjkd nh x;hA 
u=tu dh [kqjkd dks rhu Hkkxksa esa ckaV dj fn;k x;kA 
cqokbZ ds le; ftad] QkWLQksjl] esxuht vkSj dkWij 
lYQsV dks 15 fdxzk@gs- ds fglkc ls vyx&vyx 
nsus ij vPNk izHkko vkSj lokZf/kd mit izkIr dh x;hA 
blds vUrxZr lkr mipkj ,uihds + ftad lYQsV@15 
fdxzk@gs-] ,uihds + ykSg lYQsV@15 fdxzk@gs- jksi.k 
ij] ,uihds + esxuht lYQsV@15 fdxzk@gs-] ,uihds 
+ dkWij lYQsV] ,uihds + tLrk lYQsV@15 fdxzk@
gs- fn, x;s 'kkfey gSaA jksi.k ds nkSjku 15 fdxzk@gs-] 
,uihds + ts,u] Qs] ,e,u vkSj D;w lYQsV@15 fdxzk@
gs-  jksi.k vkSj ,uihds + ts,u + ,Q lYQsV@15 fdxzk@
gs-  çR;sd jksi.k ijA mipkj ds vuqlkj lw{e iks"kd rRoksa 
dks ykxw fd;k x;k Fkk vkSj flapkbZ fMªi ds ek/;e ls  
nh xbZ FkhA 

Application of 60 kg N/ha along with Rhizobium  
seed inoculation gave highest vegetable cluster 
bean grain yield as compared to 60 kg N/
ha application. Maximum mean cluster bean 
vegetable grain yield was obtained with Rhizobium 
as compared to without Rhizobium treatment. 
Percent increase in yield by the application of 15, 
30, 45 and 60 kg/ha along with seed inoculation 
with Rhizobium  was higher compared to percent 
increase in yield by the application of 15, 30, 45 
and 60 kg N/ha but without Rhizobium.

Micronutrient applications in mateera under arid 
conditions irrigated under drip

Micronutrients are essentially as important 
as macronutrients to have better growth, 
yield and quality in plants. The major causes 
for micronutrient deficiencies are intensified 
agricultural practices, unbalanced fertilizer 
application including NPK, depletion of nutrients 
and no replenishment. Arid region of western 
Rajasthan suffer widely by zinc deficiency 
followed by iron, copper  and manganese. Cl, 
Cu, Fe and Mn are involved in various processes 
related to photosynthesis and Zn, Cu, Fe, and 
Mn are associated with various enzyme systems; 
Mo is specific for nitrate reductase only. The 
significance of micronutrients in growth as well as 
physiological functions of horticultural crops.

A field experiments were conducted at 
ICAR-CIAH research farm with popular mateera 
cultivars Thar manak during 2018 in the kharif 
season to investigate the role of application 
micronutrient nutrient on mateera performance 
under drip irrigation. The mateera crop received 
differential doses of different micronutrient as 
per schedule of treatments. The seven treatments 
consisting full recommended NPK, NPK+Zinc 
Sulphate @ 15 kg/ha at the of planting, NPK+ 
Iron Sulphate @ 15 kg/ha at the of planting, NPK+ 
Managaenese Sulphate @ 15 kg/ha at the of 
planting,NPK+ Cupper Sulphate @ 15 kg/ha at the 
of planting, NPK+ Zn, Fe, Mn and Cu Sulphate  @ 
15 kg/ha each at the of planting and NPK  +Zn+Fe 
Sulphate @ 15 kg/ha each at the of planting were 
replicated 3 times in a randomized block design. 
Micronutrients were applied as per treatments 
and irrigation was given through drip.
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jksi.k ds le; çR;sd esa tsM,u] Qs] ,e,u vkSj 
D;w lYQsV@15 fdxzk @gs- dk iz;ksx csgrj ik;k 
x;k Fkk vkSj 40 vkSj 50 fnuksa ij Qyksa dh vf/kdre 
la[;k ntZ dh x;h Fkh] blds ckn ds Øe esa tsM,u 
+ Qs lYQsV@15 fdyksxzke@gs- vkSj vU; mipkjksa dh 
rqyuk esa ts,u lYQsV@15 fdxzk @gs- çR;sd dk iz;ksx 
¼rkfydk  59½ 

Application of Zn, Fe, Mn and Cu Sulphate @ 
15 kg/ha each at the time of planting was found 
superier and gave maximum number fruits at 40 
and 50 DAS followed by Zn+Fe Sulphate @ 15 kg/
ha each at the of planting and application of Zn 
Sulphate @ 15 kg/ha each at the of planting as 
compared to other treatments (Table 59). 

rkfydk 59- erhjk esa lw{eiks"kd rRoksa dk iz;ksx  
Table 59.  Micronutrient application in mateera 

mipkj 
Treatments

40 fnuksa Qy 
la[;k 

No. fruit /ha at 
40 DAS

50 fnuksa Qy 
la[;k 

No. fruit /ha at 
50 DAS

40 fnuksa Qy la[;k 
esa izfr’kr c<+ksrjh 

% increase of fruits 
at 40 DAS

50 fnuksa Qy la[;k 
esa izfr’kr c<+ksrjh 

% increase  of fruits 
at 50 DAS

jklk;fud moZjdksa ds :i esa ,uihds 
dh iwjh [kqjkd
Full recommended NPK through 
chemical fertilizer

1865 2136 -  

Vh1 $ ftad lYQsV moZjd 15 
fdxzk@gs- ikS/k jksi.k ij
T1 +zinc sulphate fertilizer @ 15 kg/
ha at the of planting

2954 3041 158.4 142.4

Vh1 $ vkbju lYQsV moZjd 15 
fdxzk@gs- ikS/k jksi.k ij 
T1+ iron sulphate fertilizer @ 15 kg/
ha at the of planting

2794 2917 149.8 136.6

Vh1 $ esxuht moZjd 15 fdxzk@gs- 
ikS/k jksi.k ij
T1+ manganese fertilizer @ 15 kg/ha 
at the of planting

2641 2591 141.6 121.3

Vh1 $ dkWij lYQsV moZjd 15 
fdxzk@gs- ikS/k jksi.k ij
T1+ cupper Ssulphate fertilizer @ 15 
kg/ha at the of planting

2285 2265 122.5 106.0

Vh1 $ ftad] ykSg] esxuht vkSj dkWij 
15 fdxzk@gs- ikS/k jksi.k ij
T1+Zn, Fe, Mn and Cu  @ 15 kg/ha 
each at the of planting

2956 3021 158.5 141.4

Vh1 $ ftad$ykSg 15 fdxzk@gs- ikS/k 
jksi.k ij 
T1+Zn+Fe @ 15 kg/ha each at the of 
planting

2930 3128 157.1 146.4

fu;a=.k mipkj dh rqyuk esa Qyksa dh la[;k esa 
vf/kdre çfr'kr esa o`f) ns[kh xbZ tgka jklk;fud 
moZjd tsM,u] ,QbZ] ,e,u vkSj lh;w 15 fdxzk@gsD- 
dh nj ls ek/;e ls iw.kZ vuq'kaflr ,uihds [kqjkd ds 
le; çR;sd esa tsM,u $ ,QbZ 15 fdxzk@gs- ds fglkc 
ls çR;sd ds ckn ykxw fd;k x;k FkkA

Maximum per cent increase in no of fruit was 
observed where full recommended NPK through 
chemical fertilizer Zn, Fe, Mn and Cu @ 15 kg/ha 
each at the time of planting was applied followed 
by Zn+Fe @ 15 kg/ha each at the time of planting 
as compared to control.
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[ktwj esa flapkbZ lkj.kh dk ekudhdj.k 

[kqys iSu ok"ihdj.k MsVk ij fopkj djds ok"ihdj.k 
ds vk/kkj ij flapkbZ mipkj fd, x, FksA jksi.k varjky 
¼6x8 eh-½] iSu QSDVj ¼0-75½ vkSj Qly dkjd ¼0-60½ 
dks mipkjksa dh ikuh dh vko';drk dh x.kuk ds 
fy, /;ku esa j[kk x;k FkkA fofHkUu mipkjksa dh ty 
vko';drkvksa dh x.kuk dh xbZ vkSj cwan&cwan flapkbZ 
ds ek/;e ls fu/kkZfjr ek=k nh xbZA flapkbZ rhljs fnu 
dh xbZ FkhA ifj.kkeksa ls irk pyk fd cjgh vkSj [kykl 
fdLeksa esa 100 vkSj 75 izfr'kr bZVhlh }kjk ikS/ks dh 
ÅapkbZ ¼250 lseh½] çlkj ¼145 x 150 lseh½ vf/kdre 
ntZ dh x;hA [kykl fdLe esa] 1-00 bZVhlh flapkbZ Lrj 
esa çfr ikS/ks vf/kdre LiSFk ¼6½ vkSj 50 izfr'kr bZVhlh 
flapkbZ Lrj esa U;wure ¼2½ LiSFk la[;k ntZ dh x;hA 
flapkbZ ds 8 ?kaVs ckn 45 lseh xgjkbZ ij vf/kdre ueh 
¼5-50 izfr'kr½ ntZ dh xbZA

'kq"d ckxokuh Qlyksa esa lesfdr iks"k.k izca/ku dk 
ekudhdj.k 

lw{e thok.kqvksa dh la[;k ij lesfdr iks"k.k 
izcaèku ds fofHkUu mipkjksa dk izHkko

bl v/;;u esa fofHkUu mipkjksa esa rhu izdkj ds 
;Fkk& ,tksVkscsDVj] ih,lch vkSj ,,e,Q tSo moZjd 
iz;ksx esa fy;s x;sA ekud [kqjkd cukus ds fy, budks 
lw{e thok.kqvksa dh la[;k esa tkapk x;kA ,tksVkscsDVj 
dks 6-5 x106 D;w- thok.kq la[;k ij tkapk x;k FkkA 
blh izdkj ih,lch dks lwMkseksukl vkcknh ds fy, 
tkapk x;k Fkk vkSj 11-3x109 D;w- thok.kq la[;k vkSj 
vU; HkkSfrd&jlk;fud xq.kksa dks ik;k x;kA blh 
izdkj] oh,,e dks Xyksel tkfr;ksa dh dod la[;kvksa 
ds ewY;kadu djus ds fy;s mi;ksx fd;k x;k Fkk] 
ftlesa cgqr la[;k esa gkbih dks ntZ fd;k x;k Fkk] 
vkSj thfor estcku lkexzh ds :i esa cgqyhdj.k fd;k  
x;k FkkA 

o"kZ 2018&19 ds nkSjku fdUuksa ds lesfdr iks"k.k 
izca/ku ijh{k.k iz{ks= esa feêh dh nks xgjkbZ ¼0-00&0-15 
eh- o 0-15&0-30 eh-½ esa esa lq{e thfo;ksa dh la[;k dk 
ijh{k.k fd;k Xk;k ¼rkfydk 60½A fofHkUu mipkj ds 
varxZr thok.kqvksa dh la[;k 5 ls ysdj 41x105 lh,Q;w 
xzk&1 e`nk] QQwanksa dh la[;k 1-4 ls 4-8x105 lh,Q;w 
xzk&1 e`nk rFkk ,DVhuksekblsV~l 18&25x105 lh,Q;w 
xzk&1 e`nk ntZ dh x;hA lw{e thfo;ksa dh la[;k fu;a=.k 

Standardization of irrigation scheduling in date palm 

The irrigation treatments were deployed on 
the basis of evapotranspiration considering the 
open pan evaporation data. The plant to plant 
spacing (6 x 8 m), pan factor (0.75) and crop 
factor (0.60) was taken into account to calculate 
the water requirement of the treatment. The 
water requirements of different treatments were 
calculated and said amount was applied through 
drip system. The amount of water was given on 
3rd day. The results revealed that 100 and 75% 
of ETc gave the maximum plant height (250 cm), 
spread (145 x 150 cm) in cultivar Barhee and 
Khalas. In Khalas cultivar, maximum spathe per 
plant (6) was recorded in 1.00 ETC irrigation level 
and minimum (2) in 50% ETc irrigation level. The 
maximum moisture (5.50%) was recorded at 45 
cm depth after 8 hrs of the irrigation.

Standardization of integrated nutrient management 
in arid horticultural crops

Effect of different INM treatments on microbial 
population

In the present study, three types of biological 
sources of nutrients i.e. Azotobactor, PSB and AMF 
are intend to use in the different treatments. For 
making standard doses of biofertilizers same were 
tested for their microbial load. The Azotobactor 
biofertilizer was tested for bacterial population and 
6.5 x 106 cfu were recorded and the other quality 
parameters like colour, moisture and granulation 
were also recorded and same were found in order. 
The PSB biofertilizer was tested for Pseudomonas 
population and observed 11.3x109 bacteria 
population and other physiochemical properties 
were also found in order. Likewise, VAM was 
evaluated for the fungal colonies of Glomus species 
and large numbers of hyphae were recorded and 
also multiplying in the live host material.

Monitoring of microbial population at two 
depths (0.00 - 0.15 and 0.15 - 0.30 m) during 2018-
19 was carried out in kinnow field experiment of 
integrated nutrient management (Table 60). The 
bacterial population in different treatments ranged 
from 5 to 41 x105 cfu g-1 dry soil, fungal from 1.4 
to 4.8 x105 cfu g-1 dry soil and actinomycetes from 
18-25 x 105 cfu g-1 soil in different INM treatments 
of kinnow orchard. Total microbial population was 
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rkfydk  60- lw{e thok.kqvksa dh la[;k ij lesfdr iks"k.k izca/ku ds fofHkUu mipkjksa dk izHkko
Table 60. Effect of different INM treatments on microbial population in kinnow orchard (Cfu g-1x 105)

mipkj  Treatments 0&15 lseh- xgjkbZ 0-15 cm depth 15&30 lseh- xgjkbZ 15-30 cm depth

thok.kq la[;k 
Bacteria

dod 
la[;k 

Fungal

,DVhekblsV~l 
la[;k Actino-

mycetes 

dqy 
la[;k 
Total 

thok.kq 
la[;k 

Bacterial

dod 
la[;k 

Fungal

,DVhekblsV~l 
la[;k

Actinomycetes 

dqy la[;k 
Total 

fcuk mipkfjr 
Control

5 2.1 18 25.1 5 2.0 16 23.0

,uihds dh fu/kkZfjr 
ek=k RDF

15 1.4 19 35.4 13 1.2 18 32.2

,uihds dh fu/kkZfjr 
ek=k $xks- [kkn  
RDF + FYM

30 22 25 77 28 20 23 71.0

,uihds dh fu/kkZfjr 
ek=k $ ,tksVkscsDVj 
RDF +Azotobactor

32 1.4 20 53.4 30 1.3 18 49.3

,uihds dh fu/kkZfjr 
ek=k $ ih,lch  
RDF + PSB

32 1.8 20 53.8 30 1.6 17 48.6

,uihds dh fu/kkZfjr 
ek=k $ oh,,e  
RDF + VAM

15 2.5 20 37.5 14 2.2 17 33.2

,uihds dh fuèkkZfjr 
ek=k $ ,tksVks 
csDVj $ xks-[kk 
RDF+FYM + AZB 

35 3.5 25 63.5 33 3.1 20 56.1

,uihds dh fu/kkZfjr 
ek=k $ xkscj [kkn 
$ ih,lch  
RDF + FYM + PSB

36 2.0 16 54.0 32 2.0 14 48.0

,uihds dh fu/kkZfjr 
ek=k $ xkscj [kkn 
$oh,,e  
RDF + FYM + VAM

38 4.0 25 67.0 36 3.5 24 63.5

,uihds dh 
fuèkkZfjr ek=k $ 
xkscj[kkn$ ih,lch 
$,tksVkscsDVj  
RDF +FYM + PSB 
+ AZB 

41 4.8 25 70.8 40 4.6 22 66.6

,uihds dh fuèkkZfjr 
ek=k $ xkscj 
[kkn$ ih,lch 
$ ,tksVkscsDVj $ 
oh,,e RDF + FYM + 
PSB + AZB + VAM

41 4.8 25 70.8 40 4.6 23 67.6

,lbZ±SE± 3.50 0.12 2.50 3.62 3.20 0.10 2.50 -

5% lhMh CD 5% 8.70 0.35 5.75 6.20 8.40 0.28 5.75 -
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minimum in the absolute control and significantly 
highest was in the treatment where recommended 
dose of N, P and K was associated with FYM and 
consortium of biofertilizers at both the depths. 
Total population as well as individual population 
of different microorganism increased with 
involvement FYM and consortium of biofertilizers. 
This is because most of the soil micro-organisms 
are chemoheterotrophs which require organic 
source of carbon as food and oxidation for organic 
substances provides energy. Under different INM 
treatments, the total and individual population 
of different micro-organisms were higher where 
nutrients provided by RDF of N, P, K + FYM + PSB 
+ Azotobactor + VAM combinations followed by 
RDF of N, P, K +FYM + Azotobactor treatment and 
minimum population of micro-organism were 
observed in control treatment. In FYM treated 
plants, C:N ratio was wide which proved more 
carbon and low rate of mineralization, this might 
have resulted in increased total population as well 
as individual microbial population. Total as well as 
individual microbial populations were higher in 
the surface than subsurface soil.

Effect of different INM treatments on morphological 
parameter of kinnow

The data presented in Table 61 revealed 
that significantly maximum plant height (6.50 
m) was recorded in RDF of N, P, K + FYM + PSB + 
Azotobactor + VAM treatment and minimum was 
in control (3.50 m). The pattern in plant height 
revealed that addition of RDF along with FYM 
and consortium of biofertilizers has the highest 
increment in plant growth. Likewise, plant spread 
in both the directions was also more in the same 
INM treatment. The data on stem diameter was 
also significantly differed among INM treatments 
and maximum stem diameter was recorded in 
RDF + FYM + PSB + AZB + VAM and RDF +FYM + 
PSB + AZB treatments.

mipkj esa lcls de rFkk tgka ,uihds ds ekud [kqjkd 
dks xkscj [kkn ds lkFk fn;k x;k ogka budh la[;k 
vf/kdre ntZ dh x;hA bu thfodkas dh lokZf/kd dqy 
la[;k ,uihds $ xkscj[kkn $ ih,lch $ ,>ksVkscsdVj 
$ ch,,u ds }kjk mipkfjr Hkkx esa ns[kh xbZ A bl 
ds ckn dk Øe esa ,uihds $ xkscj[kkn $ ih,lch $ 
,>ksVkscsdVj dk Øe jgkA vof/k ds nkSjku fy;s x;s 
vkadMksa ls irk pyrk gS fd nksuksa izdkj dh nksuksa gh 
xgjkbZvksa esa xkscj[kkn dh vfrfjDr ek=k nsus ls lw{e 
thfo;ksa dh la[;k esa mYys[kuh; c<+ksrjh ns[kh xbZA bu 
thoksa dh la[;k mijh Lrj esa T;knk rFkk fupys Lrj 
esa de ns[kh xbZA xkscj[kkn ls mipkfjr ikS/kksaa esa] lh % 
,u vuqikr foLrkfjr Fkk tks vf/kd dkcZu vkSj [kfut 
dh de nj lkfcr gqvk] blds dkj.k dqy vkcknh ds 
lkFk&lkFk O;fäxr ekbØksfc;y la[;k esa o`f) gks 
ldrh gSA lexz ds lkFk&lkFk O;fäxr ekbØksfc;y 
la[;k mi lrgh feV~Vh dh rqyuk esa lrg dh feV~Vh 
esa vf/kd FkhA

fdUukSa ds vkdkfjd ekin.Mksa ij fofHkUu lesfdr 
iks"k.k izcU/ku mipkjksa dk izHkko  

rkfydk 61 esa fn;s x;s vkadM+ksa ds vk/kkj ij 
,uihds $ xkscj[kkn $ ih,lch $ ,tksVkscsDVj $ 
oh,,e ds }kjk mipkfjr djus ij lokZf/kd ikS/k ÅapkbZ 
¼6-50 eh-½ izkIr dh xbZ vkSj fu;a=.k esa U;wure ikS/k 
ÅapkbZ ¼3-50 eh-½ jghA ikS/k ÅapkbZ ds vuqlkj gh 
bu tSfod moZjdksa ds iz;ksx esas ikS/k o`f) Hkh ntZ 
dh xbZA blhizdkj] lesfdr iks"k.k izca/ku ds mipkjksa  
}kjk ikSèkkas esa nksuksa fn'kkvksa ds QSyko esa Hkh o`f) gqbZA 
ikS/ks ds rus dh ifjf/k esa Hkh mYys[kuh; ifjorZu ntZ 
fd;k x;k] tks ,uihds $ xkscj[kkn $ ih,lch $ 
,tksVkscsDVj $ oh,,e ds mipkj esa lokZf/kd ntZ  
fd;k x;kA
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fdUukSa dh mit vkSj Qy xq.kork ij lesfdr 
iks"k.k izca/ku mipkjksa dk izHkko  

QyHkkj] Qyksit] Vh,l,l] [kVkl ,oa jl dh 
ek=k dks fofHkUu iks"k.k izca/ku mipkjksa ds vUrxZr ekik 
x;kA ,uihds $ xkscj[kkn $ ih,lch $ ,tksVkscsDVj 
$ oh,,e ,oa ,uihds $ xkscj[kkn $ ,tksVkscsDVj ds 
mipkj ls vf/kdre Qy otu ¼175 xzk-½ ntZ fd;k 
x;kA fu;a=.k mipkj esa Qy otu U;wure ¼100 xzk½ 
ntZ fd;k x;k A ,uihds$ xkscj[kkn $ ih,lch$ 
,tksVkscsDVj $ oh,,e ds mipkj½ }kjk vf/kdre Qy 
mit ¼20-50 Vu@gs-½ ntZ dh xbZ] fu;a=.k mipkj esa 
Qy mit lcls de ¼7-00 Vu@gs-½ jghA lHkh mipkjkas 
esa fy;s x;s Qyksa esa Vh,l,l 12-50 ls ysdj 13-50 
fMfcz- rd ik;k x;k vkSj [kknksa dh ek=k c<+kus ij 
Vh,l,l dh ek=k Hkh c<+h ik;h x;hA Qyksa esa [kVkl 
lokZf/kd fu;a=.k ,oa vdkcZfud moZjd nsus ij izkIr 
fd;k x;k A xkscj [kkn ds iz;ksx ls jl esa [kVkl de 
ikbZ x;h rFkk jl dh ek=k esa Hkh o`f) nj 45 ls 56 

Effect of INM treatments on yield and fruit quality 
parameters of kinnow

The fruit weight, fruit yield, TSS, acidity and 
juice recovery were measured in different INM 
treatment and maximum fruit weight (175 g) 
was recorded in RDF of N, P, K + FYM + PSB + 
Azotobactor + VAM which was significantly at par 
with  RDF of N, P, K +FYM + Azotobactor treatment. 
The minimum fruit weight (100 g) was recorded 
in control treatment. The fruit yield was estimated 
and maximum fruit yield (20.50 t/ha) was recorded 
in RDF of N, P, K + FYM + PSB + Azotobactor + 
VAM treatment and minimum (7.00 t/ha) yield 
was estimated in control treatment. The TSS was 
measured in mature fruits from all treatment and 
recorded in the range of 12.50 to 13.50 °Brix and 
data revealed that addition of FYM, inorganic 
fertilizers increased the TSS content. The acidity 
content was maximum in control and inorganically 
fertilized treatments while FYM reduced the juice 

rkfydk 61- fdUukSa cxhps ds vkd`frd ekinaMksa ij fofHkUu lesfdr iks"k.k izca/ku mipkjksa dk izHkko 
¼ikS/kksa dh vkSlr vk;q 18 o"kZ½  
Table 61 . Effect of different INM treatments on morphological parameter of kinnow orchard (Average 
age of plant: 18 years)

mipkj  Treatment ikS/k ÅapkbZ 
¼eh-½ Tree 
height (m)

ikS/k QSyko Tree Spread rus dh ifjf/k ¼lseh-½
Stem diameter (cm)m&n ¼eh-½

N-S (m)
iw&i ¼eh-½ 

E-W (m)

fcuk mipkfjr Control 3.50 2.85 2.65 65

,uihds dh fu/kkZfjr ek=k RDF 4.20 2.75 2.70 80

,uihds dh fu/kkZfjr ek=k $xks- [kkn RDF + FYM 5.25 3.20 3.10 80

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj 
RDF +Azotobactor

4.25 3.00 2.95 80

,uihds dh fu/kkZfjr ek=k $ ih,lch RDF + PSB 4.20 3.00 2.95 80

,uihds dh fu/kkZfjr ek=k $ oh,,e RDF + VAM 4.20 2.90 3.00 80

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj $ xks-[kkn 
RDF+FYM + AZB 

5.50 3.25 3.00 80

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ih,lch RDF + 
FYM + PSB

5.95 3.25 3.10 75

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$oh,,e RDF + 
FYM + VAM

5.85 3.30 3.20 80

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ih,lch 
$,tksVkscsDVj RDF +FYM + PSB + AZB 

6.50 3.50 3.10 75

,uihds dh fu/kkZfjr ek=k $ xkscj[kkn$ih,lch 
$,tksVkscsDVj $oh,,e RDF + FYM + PSB + AZB + VAM

6.50 3.60 3.30 85

,lbZ±  SE± 0.33 0.25 0.22 6.25

5% lhMh CD 5% 0.76 0.59 0.46 16.25
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izzzfr'kr ntZ dh xbZA ,uihds $ xkscj[kkn $ ih,lch 
$ ,tksVkscsDVj $ oh,,e ds mipkj esa jl ek=k 56 
izfr’kr rd ntZ dh x;h ¼rkfydk 62½A

acidity. The juice recovery was ranged from 45 to 
56% and maximum juice (56%) was recorded in 
those treatments where FYM was the component 
of the treatment (Table 62).

rkfydk  62- fdUukSa cxhps esa mit vkSj Qy xq.koRrk ekinaMksa ij fofHkUu lesfdr iks"k.k izca/ku 
mipkjksa dk izHkko ¼ikS/kksa dh vkSlr vk;q 18 o"kZ½  
Table 62. Effect of different INM treatments on yield and fruit quality parameters of kinnow orchard 
(Average age of plant: 18 years)

mipkj  Treatment QyHkkj ¼xzk-½ 
Fruit weight 

(g)

Qyksit ¼V@gsD-½
Fruit yield (t/ha)

Vh,l,l  
¼° fcz-½ 

TSS (° Brix)

vEyrk 
¼izfr’kr½ 

Acidity (%)

jl ¼izfr’kr½ 
Juice (%)

fcuk mipkfjr Control 100 7.05 12.50 0.85 45.00

,uihds dh fu/kkZfjr ek=k RDF 150 12.50 12.00 0.70 50.00

,uihds dh fu/kkZfjr ek=k $xks- [kkn RDF + FYM 175 15.00 12.50 0.60 51.00

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj 
RDF +Azotobactor

175 12.50 12.50 0.60 50.00

,uihds dh fu/kkZfjr ek=k $ ih,lch RDF + PSB 165 13.50 12.50 0.70 51.00

,uihds dh fu/kkZfjr ek=k $ oh,,e RDF + VAM 150 13.50 12.50 0.70 50.00

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj $ xks-
[kkn RDF+FYM + AZB 

175 18.00 13.00 0.70 52.00

,uihds dh fu/kkZfjr ek=k $ xkscj 
[kkn$ih,lch RDF + FYM + PSB

175 18.00 13.00 0.70 52.00

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$oh,,e 
RDF + FYM + VAM

175 19.50 13.50 0.70 52.00

,uihds dh fu/kkZfjr ek=k $ xkscj 
[kkn$ih,lch $,tksVkscsDVj  
RDF +FYM + PSB + AZB 

175 20.50 13.50 0.65 56.00

,uihds dh fu/kkZfjr ek=k $ xkscj[kkn$ih,lch 
$,tksVkscsDVj $oh,,e  
RDF + FYM + PSB + AZB + VAM

175 20.50 13.50 0.65 56.00

,lbZ±  SE± 13.17 2.08 0.60 0.25 1.19

5% lhMh CD 5% 40.39 5.62 1.75 NS 3.60

fdUukSa dh Qyksit esa fofHkUUk lesfdr iks"k.k 
izcaèku mipkjksa esas ykxr&ykHk vkSlr dk ewY;kadu  

fdUukSa ds 18 o"kZ iqjkus ikS/kksa esa fofHkUu lesfdr 
iks"k.k izca/ku ds vUrxZr ykxr&ykHk vkSlr dk 
ewY;kadu fd;k x;kA blesa lHkh izdkj ds [kpksZa dks 
fglkc esa ysrs gq, ykxr fudkyh x;hA blds lkFk gh 
bu lc mipkjksa dk O;; Hkh fudkyk x;kA mit dks 
gsDVs;j ds fglkc ls fy;k x;kA mRiknu dh ykxr :- 
10000@Vu ds vk/kkj ij izR;sd mipkj dh lesfdr 
vk; fudkyh x;hA bl vk/kkj ij mipkj Øe 11 esa 

Evaluation of benefit cost ratio of different INM 
treatments in kinnow fruit crop 

The benefit cost ratio of different INM 
treatments was evaluated for 18 year old crop 
kinnow fruit crop. The fixed cost was worked 
out having the all type of activities carried out 
in each treatment except the defined treatment. 
Simultaneously cost of each treatment was also 
worked and then both fixed and treatment costs 
were added for each treatment. The yield was also 
estimated on hectare basis. The gross income of 
each treatment was worked out by taking cost of 
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lokZf/kd ykxr&ykHk vkSlr ¼3-50½ vkSj fu;a=.k Vh1 
esa lcls de ¼1-80½ ykxr&ykHk vkSlr ntZ dh x;h 
¼rkfydk 63 ½A vkadM+ksa ls Li"V gksrk gS fd ns'kh [kkn 
dks ,uihds ds fu/kkZfjr [kqjkd esa feykus ls ykxr % 
ykHk vuqikr esa c<+ksrjh gqbZ] tcfd ,,e,Q dks feykus 
ls vk; esa c<+ksrjh ugha gqbZA  

the produce @ Rs. 10000 /t. After that net income 
was evaluated after deducting the total cost from 
the gross income of each treatment. Finally benefit 
cost ratio was worked out of each treatment.  The 
maximum benefit cost ratio (3.50) was recorded 
in treatment T11 and minimum (1.80) was in 
treatment T1 (Table 63). The data revealed that 
adding of FYM with recommended dose of NPK 
increased the benefit cost ration while adding of 
AMF did not the benefit in the income.

rkfydk  63- fdUukSa Qyksit esa fofHkUu lesfdr iks"k.k izca/ku mipkjksa dh ykxr&ykHk vkSlr dk 
ewY;kadu ¼ikS/kksa dh vkSlr vk;q 18 o"kZ½  
Table  63. Evaluation of benefit cost ratio of different INM treatments in Kinnow fruit crop (18 years old)

mipkj Treatments fu;r nj 
Fixed cost 

(‘000) 

mipkj nj 
Treat

Cost (‘000) 

dqy nj 
Total cost 

(‘000) 

mit ¼V@
gs½ Yield 

(t/ha) 

dqy vk; 
Gross  

income 
(‘000) 

Lkdy vk; 
Net income

(‘000) 

ch% 
lhvkSlr 
B:C ratio 

fcuk mipkfjr Control 25 - 25 7.00 70.00 45.00 1.80 

,uihds dh fu/kkZfjr ek=k RDF 25 10 35 12.50 125.00 90.00 2.57 

,uihds dh fu/kkZfjr ek=k $xks- 
[kkn RDF + FYM

25 15 40 15.00 150.00 90.00 2.25

,uihds dh fu/kkZfjr ek=k $ 
,tksVkscsDVj RDF +Azotobactor

25 12 37 12.50 125.00 88.00 2.38 

,uihds dh fu/kkZfjr ek=k $ 
ih,lch RDF + PSB

25 12 37 13.50 135.00 98.00 2.65 

,uihds dh fu/kkZfjr ek=k $ 
oh,,e RDF + VAM

25 12 37 13.50 135.00 98.00 2.65 

,uihds dh fu/kkZfjr ek=k 
$ ,tksVkscsDVj $ xks-[kkn 
RDF+FYM + AZB 

25 17 42 18.00 180.00 158.00 3.29 

,uihds dh fu/kkZfjr ek=k $ 
xkscj [kkn$ih,lch  
RDF + FYM + PSB

25 17 42 18.00 180.00 158.00 3.29

,uihds dh fu/kkZfjr ek=k $ 
xkscj [kkn$oh,,e  
RDF + FYM + VAM

25 17 42 19.50 195.00 153.00 3.64 

,uihds dh fu/kkZfjr ek=k 
$ xkscj [kkn$ih,lch 
$,tksVkscsDVj  
RDF +FYM + PSB + AZB 

25 19 44 20.50 215.00 205.00 3.66 

,uihds dh fu/kkZfjr ek=k 
$ xkscj[kkn$ih,lch 
$,tksVkscsDVj $oh,,e  
RDF + FYM + PSB + AZB + VAM

25 21 46 20.50 205.00 182.00 3.46 
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fofHkUu lesfdr iks"k.k izca/k mipkj ds varxZr 
feêh ds HkkSfrd&jklk;fud xq.kksa dks ekik x;k vkSj 
rkfydk 64 esa çLrqr vkadM+ksa ds vk/kkj o"kZ Hkj gq, 
fofHkUu xq.kksa esa ifjorZu dks n'kkZ;k x;k gSA vkadM+ksa 
ds vuqlkj feêh ds ih,p eku esa jklk;fud moZjdksa 
ds iz;ksx djus ij dksbZ ifjorZu ugha gqvk] ijUrq tc 
xkscj [kkn ds iz;ksx ls feêh dk ih,p de ik;k x;kA 
tSo&mjoZdksa ds iz;ksx ls feêh ds ih,p eku esa vfèkd 
cnyko ugha gqvkA tSfod dkcZu dh fLFkfr ds ckjs 
esa vkadM+ksa ls irk pyrk gS fd xkscj [kkn ds iz;ksx 
ls tSfod dkcZu Lrj esa c<+ksrjh ns[kh x;h tcfd 
vdkcZfud moZjd vkSj tSo moZjdksa ds iz;ksx ls feêh 
ds tSfod dkcZu Lrj esa ifjorZu ugha gqvkA feV~Vh esa 
miyC/k QkWLQksjl vkSj iksVsf’k;e vkWDlkbM esa ,u] ih 
vkSj ds] ds iz;ksx ls budh miyC/krk esa o`f) gqbZ gSA 
xkscj [kkn ds iz;ksx ls feêh esa ftad vkSj ykSg lkexzh 
dh miyC/krk Hkh c<+ x;hA nh?kZdkfyd ,dh—r iks"kd 
çca/ku çca/ku fØ;kvksa us feêh chMh vkSj d.kh;rk esa 
egRoiw.kZ ifjorZu ugha fd;k gSA Hkwfe mi;ksx ifjorZu 
ykbo çkFkfed ck;ksekl lap;] dwM+s ds mRiknu vkSj 
tM+&jl ij çHkko ds ek/;e ls 'kq) çkFkfed mRiknu 
dks la'kksf/kr dj ldrs gSaA nh?kZdkfyd vkbZ,u,e 
fØ;kvksa us lrg dh feêh ds feêh ih,p dks de dj 
fn;kA varj iafä nwjh dh rqyuk esa vkbZ,u,e mipkj 
esa miyC/k ,u] ih vkSj ds dh lkexzh esa mYys[kuh; 
o`f) gqbZ gSA cxhps dh feêh ds vkbZ,u,e vDlj feêh 
ds jklk;fud xq.kksa tSls ih,p vkSj iks"kd rRoksa ds 
dkcZfud lzksr cukus ds lkFk&lkFk vk/kkjksa dks gVkus ds 
fy, vkosfnr ,flM ds dkj.k iks"kd rRoksa ds miyC/k 
Hkkx dks cny nsrk gSA vkbZ,u,e us tSfod vkSj tSo 
jklk;fud xq.kksa esa fof'k"V ifjorZu Hkh fd,A

The soil physico-chemical properties of the 
soil under different INM treatments were measured 
periodically and data presented in Table 64 depicts 
the changes in the different properties over the 
year. The data revealed that pH of the soil did 
not change much when only chemical fertilizers 
were applied but on the application of FYM, pH 
of the soil lower down. On the application of 
biofertilizers, pH of the soil did not change much. 
Data regarding the organic carbon status revealed 
that application of FYM increased the level of OC 
while inorganic fertilizers and biofertilizers have 
not changed the OC status of the soil. Available P 
and K2O also have been affected by the application 
of INM treatments and recommended dose of N, 
P and K increased the availability of P and K2O in 
the soil and their maximum status were recorded 
on the application of application of inorganic 
fertilizers along with FYM. Likewise Availability 
of zinc and iron content in the soil has also been 
increased over the application of FYM. The long 
term integrated nutrient management practices 
did not cause significant change in soil BD and 
porosity. Land use change can modify net primary 
production through influence on live plant biomass 
accumulation, litter production and root exudates. 
The long term INM practices significantly reduced 
the soil pH of the surface soil. The contents of 
available N, P and K in INM treatments increased 
significantly as compared to inter row space.  
INM of orchard soils often alters soil chemical 
properties like pH and available fractions of 
nutrients due to application acid forming organic 
source of nutrients as well as removal of bases. 
INM also brought about conspicuous changes in 
biological and biochemical properties.

rkfydk  64- e`nk ds HkkSfrd&jklk;fud xq.kksa ij lesfdr iks"k.k izca/ku mipkjksa izHkko 
Table 64 . Effect of different INM treatments on physico-chemical properties of the soil

mipkj  Treatment Ikh,p 
eku 
pH

tSfod 
dkcZu 
izfr’kr 

Organic 
carbon (%)

miyC/k 
QkWLQksjl

¼fdxzk@gs½ 
Available P 

(kg/ha)

miyC/k 
iksVsf’k;e 

¼fdxzk@gs½ 
Available  K2O 

(kg/ha)

miyC/k ftad

¼ihih,e½ 
Available Zn 

(ppm)

miyC/k ykSg

¼ihih,e½ 
Available Iron 

(ppm)

fcuk mipkfjr Control 8.10 0.13 08.00 170.00 0.50 3.40

,uihds dh fu/kkZfjr ek=k RDF 8.20 0.15 15.50 205.00 0.45 3.45

,uihds dh fu/kkZfjr ek=k 
$xks- [kkn RDF + FYM

7.50 0.30 15.50 220.00 0.62 4.35
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e`nk dkcZu LVkWd 

vxzkafdr rkfydk 65 esa n'kkZ, vuqlkj e`nk dk 
dqy tSfod dkcZu 2015 ds nRrk ,oa lkFkh }kjk of.kZr 
fof/k ds vk/kkj ij laxf.kr fd;k x;kA 

e`nk dk Vhvkslh LVkWd = Vhvkslh x chMh x xgjkbZ

tgka Vhvkslh lkanzrk xzk- lh fdxzk&1] chMh fexzk- 
,e&3] xgjkbZ eh- esa vkSj Vhvkslh LVkWd fexzk gs-&1 esa 
fn;k x;k gSA 

lHkh lesfdr iks"k.k izca/kuksa esa MCywchlh vkSj 
Vhvkslh LVkWd esa mYys[kuh; varj FkkA 

Vhvkslh LV‚d dh x.kuk f{kfrt ds Fkksd ?kuRo] 
feêh esa dqy dkcZfud dkcZu vkSj ,d ehVj feêh dh 
xgjkbZ dks ns[krs gq, dh xbZ Fkh] Vhvkslh LV‚d 1-20 
ls 3-84 fexzk gs&1 rd FkkA ç;ksx dh 'kq#vkr ls igys 
çkjafHkd feêh esa U;wure Vhvkslh LV‚d dk vuqeku 

Soil Carbon Stock

The total organic carbon was calculated as 
given in Table  65  and method described by Datta 
et.al. 2015:

TOC stock in soil = TOC x BD x Depth 

Where TOC concentration is given in g C kg-1, 
BD in mg m-3, depth in m and TOC stock in mg ha-1

The WBC and TOC stock for all the INM 
treatments were significantly different.

TOC stock was calculated considering the 
bulk density of the horizon, total organic carbon 
in the soil and one meter soil depth, The TOC stock 
ranged from 1.20 to 3.84 mg ha-1. The minimum 
TOC stock was estimated in initial soil before the 
start of the experiment and maximum TOC was 
recorded in INM treatment where FYM was part 

mipkj  Treatment Ikh,p 
eku 
pH

tSfod 
dkcZu 
izfr’kr 

Organic 
carbon (%)

miyC/k 
QkWLQksjl

¼fdxzk@gs½ 
Available P 

(kg/ha)

miyC/k 
iksVsf’k;e 

¼fdxzk@gs½ 
Available  K2O 

(kg/ha)

miyC/k ftad

¼ihih,e½ 
Available Zn 

(ppm)

miyC/k ykSg

¼ihih,e½ 
Available Iron 

(ppm)

,uihds dh fu/kkZfjr 
ek=k $ ,tksVkscsDVj RDF 
+Azotobactor

8.00 0.15 15.00 220.00 0.58 3.75

,uihds dh fu/kkZfjr ek=k $ 
ih,lch RDF + PSB

8.00 0.15 16.00 220.00 0.58 3.78

,uihds dh fu/kkZfjr ek=k $ 
oh,,e RDF + VAM

8.00 0.15 16.50 220.00 0.58 3.80

,uihds dh fu/kkZfjr ek=k 
$ ,tksVkscsDVj $ xks-[kkn 
RDF+FYM + AZB 

7.60 0.32 16.50 220.00 0.67 4.85

,uihds dh fu/kkZfjr ek=k $ 
xkscj [kkn$ih,lch RDF + 
FYM + PSB

7.50 0.32 18.50 220.00 0.67 4.85

,uihds dh fu/kkZfjr ek=k $ 
xkscj [kkn$ oh,,e RDF + 
FYM + VAM

7.50 0.32 19.50 225.00 0.67 4.85

,uihds dh fu/kkZfjr ek=k 
$ xkscj [kkn$ ih,lch 
$,tksVkscsDVj RDF +FYM + 
PSB + AZB 

7.50 0.32 19.50 225.00 0.67 5.10

,uihds dh fu/kkZfjr ek=k 
$ xkscj[kkn $ ih,lch 
$,tksVkscsDVj $oh,,e RDF + 
FYM + PSB + AZB + VAM

7.50 0.32 19.50 230.00 0.67 5.10

vkjafHkd Lrj Initial level 8.20 0.08 08.00 185.50 0.50 3.50
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yxk;k x;k Fkk vkSj vf/kdre Vhvkslh vkbZ,u,e 
mipkj esa ntZ fd;k x;k Fkk tgka ,QokbZ,e mipkj 
dk fgLlk FkkA ikS/ks ds panok ds rgr Vhvkslh LV‚d 
lkexzh esa o`f) ikS/ks ds iÙkh dwM+s dh vf/kd ek=k ds 
vykok gks ldrh gS tks dkcZfud dkcZu dks c<+k ldrh 
gS vkSj feêh ds Fkksd ?kuRo dks de dj ldrh gS vkSj 
feêh ds f{kfrt esa fNæ dks c<+k ldrh gSA blfy, 
vfèkd Vhvkslh LV‚d feêh dh csgrj HkkSfrd jklk;fud 
fLFkfr;ksa dks n'kkZrk gSA ,QokbZ,e vkSj iÙkh ds dwM+s us 
Vhvkslh ds LV‚d dks c<+k;k vkSj feêh dh mRikndrk 
vkSj fdUukSa dh Qly esa QyksRiknu c<+k;kA vkbZ,u,e 
mipkj ds lkFk fu"ksfpr fd, x, fdUukSa ds isM+ksa ds uhps 
mPp Vhvkslh LV‚d] ekbØksdykbesV vFkkZr feêh dh 
ueh] rkieku] vknZzrk] vkfn dks cny nsrk gSA

fofHkUu lesfdr iks"k.k izca/k mipkjksa ds rgr feêh 
esa ueh dh fLFkfr dh tkap dh vkSj ik;k x;k fd 
xkscj [kkn dks vdsys ;k vdkcZfud vkSj tSo&moZjdksa 
ds la;kstu esa nsus ij nksuksa Lrj ij feêh esa ueh dh 
fLFkfr esa o`f) gqbZA nksuksa xgjkbZ esa feêh dh fLFkfr dh 
fuxjkuh esa irk pyk fd uhps dh xgjkbZ esa vf/kd ueh 
tek jgrh gSA vdsys tSo&moZjdksa ds iz;ksx ls feêh esa 
ueh dh fLFkfr esa lq/kkj ugha gqvk ¼rkfydk 66½A

of the treatment. Increase in TOC stock content 
under the plant canopy may be due to addition 
of higher volume of leaf litter of the plant which 
may increase the organic carbon and reduce the 
bulk density of the soil and increase the porosity 
in the soil horizon. Hence more TOC stock reflects 
the better physico chemical conditions of the 
soil. Addition of FYM and leaf litter enhanced the 
TOC stock of the and increase the productivity of 
the soil and production of the kinnow fruit crop. 
Higher TOC stock under kinnow trees fertilized 
with INM treatment change the microclimate viz., 
soil moisture, temperature, humidity, etc have 
favoured more C hoarding and consequently 
greater SOC.

The soil moisture status of the soil under 
different INM treatment was monitored and 
results revealed that application of FYM alone or 
in combination with inorganic and biofertilizers 
increased the soil moisture status at both the strata. 
Monitoring of soil status at two depths revealed 
the more moisture has been accumulated at lower 
depths (Table 66). Application of biofertilizers 
alone did not improve the soil moisture status of 
the soil.

rkfydk  65- e`nk ds dkcZu LVkWd fLFkfr ij lesfdr iks"k.k izca/ku mipkjksa izHkko 
Table 65. Effect of different INM treatment on status of soil carbon stock

mipkj Treatment chMh fexzk- 
,e&3

BD (Mg m-3)

Vhvkslh ¼xzk lh 
fdxzk-&1½  

TOC (g C kg-1)

Vhvkslh LVkWd 
¼fexzk gsD-&1½

TOC stock ( mg ha-1)

fcuk mipkfjr Control 1.45 1.3 1.89

,uihds dh fu/kkZfjr ek=k RDF 1.40 1.5 2.10

,uihds dh fu/kkZfjr ek=k $xks- [kkn RDF + FYM 1.25 3.0 3.75

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj RDF +Azotobactor 1.35 1.5 2.03

,uihds dh fu/kkZfjr ek=k $ ih,lch RDF + PSB 1.35 1.5 2.03

,uihds dh fu/kkZfjr ek=k $ oh,,e RDF + VAM 1.35 1.5 2.03

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj $ xks-[kkn RDF+FYM + AZB 1.20 3.2 3.84

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ih,lch RDF + FYM + PSB 1.20 3.2 3.84

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ oh,,e RDF + FYM + VAM 1.20 3.2 3.84

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ ih,lch $,tksVkscsDVj 
RDF +FYM + PSB + AZB 

1.20 3.2 3.84

,uihds dh fu/kkZfjr ek=k $ xkscj[kkn $ ih,lch $,tksVkscsDVj 
$oh,,e RDF + FYM + PSB + AZB + VAM

1.20 3.2 3.84

vkjafHkd Lrj Initial level 1.50 0.8 1.20
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fpjksath] lhrkQy] tkequ o beyh esa iks"k.k izcaèku

fpjkasth] lhrkQy] tkequ vkSj beyh esa iRrk ijh{k.k 
rduhd dks ekudh—r djus ds fy, buds iRrksa dk 
uewuk fy;k x;kA tkequ esa uewukdj.k ds fy, 3 iÙks 
dh Vguh esa ifÙk;ksa dh e/; tksM+h dks Qjojh ds nwljs 
i[kokM+s ls ekpZ ds igys i[kokM+s rd ysuk mfpr jgrk 
gSA fpjkasth uewukdj.k ds fy, esa 5 vkSj 6 ifÙk;ksa dk 
la;kstu vk/kkj ls 10 ifÙk;ksa dh Vguh ls fxurs gq, twu 
ds vafre lIrkg ls tqykbZ ds e/; rd ysuk mfpr jgrk 
gSA tqykbZ ds vafre i[kokM+s ls vxLr ds igys i[kokM+s 
esa Vgfu;ksa ds e/; Hkkx ls ,df=r ifÙk;ka lhrkQy 
ds uewus ds fy, vkn'kZ ekuh tkrh gSaA twu ;k tqykbZ 
ds nkSjku çkIr Qwy 'kk[kk ds vk/kkj ij rqjar jSfpl 
lesr ;kSfxd iÙks esa tc 50 izfr'kr [kqys Qwy gksrs gSa] 
beyh esa uewukdj.k ds fy, vkn'kZ gksrk gSA lhrkQy esa 
iÙkk uewuk losZ{k.k vxLr 2016 esa xqtjkr ds iapegy 
ftys ds iks;yh] gFkfuekFkk] ukFkiqjk] cdjksy] lkjLok] 
yscnksèkj ftaxsjh vkSj ostyiqj xkaoksa esa rFkk nkgksn ftys 
ds cbuk ¼nsoxn c;kZ&Vhds½ ,oa NksVk mn;iqj ftys ds 
HkHkksj] xkao esa fd;k x;k FkkA vxLr 2017 esa ,d vU; 
losZ{k.k xqtjkr ds ekyiqj vkSj jktLFkku ds fpÙkkSM+x<+ 
{ks= esa MhvkjvkbZ,l vkSj lh,uMh ekunaM LFkkfir djus 
ds fy, fd;k x;k FkkA fofHkUu xkaoksa esa vkSlr iksVsf'k;e 
,dkxzrk 5410 ihih,e iks;yh ls ysdj 10397 ihih,e 
rd ljLook esa fHkUu FkhA fofHkUu xkaoksa dh vkSlr 

Nutrient management in chironji, custard apple, 
jamun and tamarind

Leaf sampling of chironji, custard apple, 
jamun and tamarind was done to standardise 
leaf sampling technique in chironj, custard apple, 
jamun and tamarind. Middle pair of leaves in 3 
paired leaf twig in last fortnight of  February to 
1St fortnight of March is ideal for sampling in 
Jamun. In Chironji a combination of 5 and 6 leaves 
counted from base in 10 leaves twig obtained 
in last week of june to middle of july is ideal for 
sampling. Leaves collected from middle portion 
of the twig which obtained in last fortnight of July 
to 1st fortnight of August is considered as ideal 
for sampling in custard apple.  In tamarind the 
compound leaf including rachis immediately at 
the base of flowering branch obtained during last 
fortnight of June to 1st fortnight July consisting 
of 50% opened flowers is ideal for sampling. A 
leaf sampling survey in custard apple was carried 
out in August 2016 in Poyali, Hathnimatha, 
Nathpura, Bakrol, Saraswa, Labdodhar Zingerri 
and Vejalpur villages in Panchamahals district of 
Gujarat, Bhabhor, village in Chotaudaipur district 

rkfydk  66 - feêh dh ueh ij fofHkUu lesfdr iks"k.k izca/k mipkjksa dk izHkko  
Table  66. Effect of different INM treatments on soil moisture of the soil

mipkj Treatment flapkbZ ds 24 ?k.Vkas ckn feÍh ueh dk izfr’kr 
Soil moisture (%) after 24 hrs of irrigation

0-0.30 ehVj m 0.30-0.60 ehVj m

fcuk mipkfjr Control 3.50 4.00

,uihds dh fu/kkZfjr ek=k RDF 3.50 4.50

,uihds dh fu/kkZfjr ek=k $xks- [kkn RDF + FYM 6.00 6.50

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj RDF +Azotobactor 4.40 4.50

,uihds dh fu/kkZfjr ek=k $ ih,lch RDF + PSB 4.50 4.50

,uihds dh fu/kkZfjr ek=k $ oh,,e RDF + VAM 4.80 5.00

,uihds dh fu/kkZfjr ek=k $ ,tksVkscsDVj $ xks-[kkn RDF+FYM + AZB 5.50 6.50

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ih,lch RDF + FYM + PSB 6.00 6.50

,uihds dh fu/kkZfjr ek=k $ xkscj [kkn$ oh,,e RDF + FYM + VAM 6.00 6.60

,uihds dh fu/kkZfjr ek=k$ xkscj [kkn$ ih,lch $,tksVkscsDVj 
RDF +FYM + PSB + AZB 

6.50 6.50

,uihds dh fu/kkZfjr ek=k $ xkscj[kkn $ ih,lch $,tksVkscsDVj $oh,,e 
RDF + FYM + PSB + AZB + VAM

6.50 6.50
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Q‚LQksjl ,dkxzrk ostyiqj esa 1069 ihih,e ls ysdj 
cbuk esa 1538 ihih,e rd FkhA fofHkUu xkaoksa dk vkSlr 
dsfY'k;e ,dkxzrk esa yscMks/kj esa 11946 ihih,e ls 
ysdj 18560 ihih,e ostyiqj rd fHkUu FkkA fofHkUu 
xkaoksa dk vkSlr esXuhf'k;e ,dkxzrk ljlok esa 10844 
ihih,e ls ysdj ostyiqj esa 15517 ihih,e rd fHkUu 
FkkA tkequ esa ,d vkSj iÙkk uewuk losZ{k.k ekpZ eghus 
esa vksns vkSj vksns ds vklikl ds xkaoksa esa 2018 esa 
fd;k x;k FkkA iks"kd rRo fo'ys"k.k dk;Z çxfr ij 
gSA fpjksath] tkequ] lhrkQy vkSj beyh esa 2018 dh 
vkbZvkjlh esa n'kkZ, mipkjksa ds vuqlkj moZjd ijh{k.k 
fd;k x;kA  

v/kZ'kq"d Qy Qlyksa esa ewY; lao/kZu

lhrkQy vkSj ve:n esa rqM+kbZ iwoZ mipkjksa dk 
Hk.Mkj.k {kerk ij izHkko

lhrkQy vkSj ve:n ds ikS/kksa ij ikuh ds fu;a=.k 
mipkj ds lkFk dSfY'k;e DyksjkbM dh vyx&vyx 
lkaærk 0-5] 1-0] 1-5] 2-0% dk pkj vko`fr;ksa esa 
fNM+dko fd;k x;kA ifj.kke ls irk pyk fd 1-5% 
dSfY'k;e DyksjkbM dk fNM+dko nksuksa Qlyksa ds Qyksa 
dh xq.koÙkk vkSj de ls de [kjkc gksus okys HkaMkj.k 
{kerk dks c<+kus esa vU; mipkjksa dh rqyuk esa dkQh 
csgrj ik;k x;kA

lhrkQy dh Hk.Mkj.k {kerk esa Qlyksijkar 
mipkj vkSj 'kwU; mtkZ 'khrx`g dk izHkko

lhrkQy esa Qy HkaMkj.k {kerk ij 'kwU; ÅtkZ 
'khrx`g vkSj dVkbZ ijkar mipkj ds çHkko dk vkdyu 
djus ds fy, ;g mipkj fd;k x;kA mipkjksa esa 
1-fu;a=.k] 2-'kwU; ÅtkZ 'khrx`g ¼tsMbZlhlh½] 3-dSfY'k;e 
DyksjkbM 1-0%] 4-dSfY'k;e DyksjkbM 1-5%] 5-dSfY'k;e 
DyksjkbM 1-0% $'kwU; ÅtkZ 'khrx`g] 6-dSfY'k;e 
DyksjkbM 1-5% $'kwU; ÅtkZ 'khrx`g] 7-ljlksa dk 
rsy 2-0% beY'ku] 8-ljlksa dk rsy 2-0% beY'ku 
$'kwU; ÅtkZ 'khrx`g] 9-th,3 200 ihih,e $'kwU; ÅtkZ 
'khrx`g] 10-th,3 250 ihih,e $'kwU; ÅtkZ 'khrx`g] 
11-th,3 300 ihih,e $'kwU; ÅtkZ 'khrx`g] 'kkfey 
FksA v/;;u ds ifj.kke ls irk pyk fd mipkj th,3 
200 ihih,e $'kwU; ÅtkZ 'khrx`g dks lhrkQy ¼4&5 
fnu½ ds HkaMkj.k {kerk esa csgrj ik;k x;k vkSj blds 
ckn Qyksa dh xq.koÙkk dSfY'k;e DyksjkbM 1-5% $'kwU; 
ÅtkZ 'khrx`g okys mipkj esa jgh] tcfd vuqipkfjr 
fu;a=.k esa 3 fnu dh Hk.Mkj.k {kerk gh ntZ dh x;hA 
;)fi] dsoy 'kwU; ÅtkZ 'khrx`g esa j[kus ij gh 5 fnuksa 
dh HkaMkj.k {kerk ntZ dh xbZ FkhA

and Baina village (Devagad bariya-TK) in Dahod 
district of Gujarat and it was further carried out 
in August 2017 in Malpur area of Gujarat and 
Chittorgarh area of Rajasthan to establish DRIS 
and CND norms.  Another leaf sampling survey 
was carried out in jamun in March month in Ode 
and surrounding villages of Ode in 2018. Nutrient 
analysis is in Progress.

Fertilizer trials were also executed according 
to treatments shown in IRC in custard apple, 
charoli , jamun and tamarind  in 2018.

Value addition in semi-arid fruit crops 

Effect of pre harvest treatments on storage life of 
custard apple and guava

The plant of custard apple and guava were 
sprayed with different concentration of calcium 
chloride 0.5 %, 1.0 %, 1.5%, 2.0 % alongwith water 
control with four replication. The result revealed 
that 1.5% calcium chloride was found significantly 
better than other treatment in term of fruit quality 
and storage life of both the fruits with least 
spoilage loss.

Effect of zero energy cool chamber and post harvest 
treatments on storage life of custard apple

This treatment was conducted to find out 
the effect of zero energy cool chamber and post 
harvest treatments on storage life of custard 
apple. The treatment was 1. Control, 2. Zero Energy 
Cool Chamber (ZECC), 3. Calcium chloride 1. 0 %, 
4. Calcium chloride 1. 5%, 5. Calcium chloride 1.0 
% + ZECC, 6. Calcium chloride 1.5%+ ZECC, 7. 
Mustard oil 2.0% emulsion, 8. Mustard oil 2.0% 
emulsion + ZECC,  9. GA3 200 ppm + ZECC 10. 
GA3 250 ppm+ ZECC, 11. GA3 300 ppm + ZECC. 
The result of study revealed that treatment GA3 
200 ppm+ ZECC was found superior in storage 
life of custard apple (4-5days) and quality of fruit 
followed by Calcium chloride 1.5% + ZECC while 
untreated control had 3 days shelf life. However, 
Zero Energy Cool Chamber alone recorded 5 days 
shelf life.
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ewY;o/kZu vkSj O;kolk;hdj.k ds fy, 'kq"d 
Qyksa ,oa lfCt;ksa dk leqi;ksx

futZyhdj.k mn~ns'; ds fy, csj fdLeksa dh tkap

csj ds Qy T;knkrj rktk gh [kk, tkrs gSa] ysfdu 
_rq ds nkSjku csj ds mRiknu esa o`f) ds dkj.k cktkj 
esa Qly dh Hkjekj jgrh gS vkSj fdlkuksa dks mudh 
mit dk de ewY; feyrk gSA blds vykok] gekjs ns'k 
esa D;ksafd Qlyksijkar çca/ku fof/k vkSj mfpr HkaMkj.k 
rFkk 'khrc) ifjogu lqfo/kk dh deh ds dkj.k 20 
ls 30 izfr'kr rd Qlyksijkar dh gkfu gks tkrh 
gSA csj Qyksa ds c<+rs gq, mRiknu dks lq[kkus vkSj 
çlaLdj.k ds ek/;e ls mfpr mi;ksx esa  yk;k tkuk 
pkfg,A ;)fi] LFkkuh; yksxksa }kjk csj Qy dks cgqr 
de ek=k esa [kqys /kwi esa lw[kkdj lajf{kr dh tkrh 
gS] ysfdu blesa viukbZ tkus okyh fof/k cgqr vf'k"V] 
vLokLF;dj gS vkSj blds dkj.k lw[ks Qy ds Lokn esa 
nwf"kr] efyu vkSj [kjkc gks tkrs gSaA bu leL;kvksa dks 
nwj djus vkSj csj Qyksa ds csgrj mi;ksx ds fy,] mUgsa 
fu;af=r ifjfLFkfr;ksa esa futZfyr djus dh vko';drk 
gSA futZyhdj.k iz;ksx ds lkFk vkxs c<+us ds fy,] 
igys gesa [ksrh ds fy, miyC/k fofHkUu iztkfr;ksa dh 
futZyhdj.k fo'ks"krkvksa dks le>uk gksxkA blfy,] 
Hkkd`vuqi&ds'kqckla] chdkusj esa csj dh 18 fdLeksa 
dh mudh futZyhdj.k fo'ks"krkvksa ;Fkk&lq[kkus@
futZyhdj.k vuqikr] iqutZyhdj.k vuqikr] Fkksd 
?kuRo vkfn ¼rkfydk 67½ dh tkap dh gSA fofHkUu 
fdLeksa ds v/;;uksa esa] csj fdLe csrokM+h ds ckn Fkkj 
ekyrh esa futZfyr mRikn dh xq.koRrk lcls vf/kd 
Fkh ¼fp= 46½A bu nksuksa fdLeksa esa futZyhdj.k vuqikr 
lcls de vkSj iqutZyhdj.k vuqikr lcls vf/kd  
ik;k x;kA  

futZfyr csj drfy;ksa dk fofHkUu vk;q lewgksa vkSj 
fyax ds nl lwphdkjksa }kjk gsMksfud iSekus dk mi;ksx 
djds laosnh ewY;kadu fd;k x;k FkkA lHkh fdLeksa esa ls 
xksyk fdLe esa vPNk jax vkSj lexz Lohdk;Zrk fn[kkbZ 
fn;k] tcfd jf'e fdLe esa vU; fdLeksa dh rqyuk 
esa vPNh cukoV@eqag dk vuqHko vkSj Lokn esa csgrj 
ik;k tkrk gSA csj dh egd Fkkj ekyrh esa çeq[krk  
fy, FkhA

Exploitation of arid fruits and vegetables for 
value addition and commercialization

Screening of ber cultivars for dehydration purpose

Ber fruits are mostly consumed fresh, but due 
to increased production of ber during the season, 
there is glut in the market and the farmers get 
low price for their produce. Moreover, the post-
harvest losses in our country are about 20 to 
30% because of poor post-harvest management 
practices and lack of proper storage and cool chain 
transportation facility. The increased production of 
ber fruit needs to be supplemented by the proper 
utilization that would be achieved through drying 
and processing. A very small quantity of the ber 
fruit is, however, preserved by drying in the open 
sun by the local people, but method adopted is very 
crude, unhygienic and results in contamination, 
discoloration and deterioration in taste of the 
dried fruits. To overcome these problems and 
for better utilization of ber fruits, they need to 
be dehydrated under controlled conditions. For 
proceeding with the dehydration, first we need 
to understand the dehydration characteristics 
of different cultivars available for cultivation. 
Hence, we at ICAR-CIAH, Bikaner has screened 18 
cultivars of ber for their drying characteristics viz. 
drying/dehydration ratio, rehydration ratio, bulk 
density etc. (Table 67). Among various cultivars 
studies, the final recovery of dehydrated product 
was high in the ber cv. Betawadi followed by Thar 
Malti (Fig. 46). The dehydration ratio was found to 
be lowest and rehydration ratio was maximum in 
the same cultivar.  

Sensory evaluation of the dehydrated ber 
slices was carried out using hedonic scale by 
ten panelist of different age groups and gender. 
Among all the cultivars tasted, Gola cultivar 
found to have good color, appearanceand overall 
acceptability while the cultivar Rashmi was 
found to have good texture/mouth feel and taste 
compared to other cultivars. The ber flavor was 
predominant in the cultivar Thar Malti. 
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rkfydk 67- fofHkUu csj fdLeksa dh futZyhdj.k fo’ks"krk,a
Table 67. Dehydration characterisitcs of different ber cultivars

fdLesa Cultivar rktk xwnk@dryh 
dh iquizkZfIr 

Fresh pulp/ slice 
recovery (%)

lw[ks xwnk@dryh 
dh iquizkZfIr 

Dehydrated pulp/ 
slice recovery (%)

futZyhdj.k 
vuqikr  

Dehydration 
ratio

iqutZyhdj.k 
vuqikr  

Rehydration 
ratio

Fkksd ?kuRo 
¼fdxzk@yh½  

Bulk density 
(kg/L)

xksyk Gola 73.70 26.59 3.76 175.19 0.33

Ckukjlh isoaMh Banarasi Pewandi 83.60 27.75 3.60 211.88 0.37

lQsnk lysD’ku Safeda Selection 80.34 25.14 3.98 218.18 0.36

Nqvkjk  Chhuhara 85.84 32.38 3.09 176.11 0.38

/kjkdh1 Dharaki No. 1 82.42 27.42 3.65 201.86 0.36

Fkkj ekyrh Thar Malti 81.60 33.58 2.98 182.12 0.38

Fkkj HkqHkjkt Thar Bhubhraj 86.23 31.54 3.17 175.73 0.34

lukSj&5 Sanur-5 78.75 31.24 3.20 173.38 0.36

jf’e Rashmi 88.11 29.51 3.39 191.54 0.36

pmpy Chauchal 81.68 26.93 3.71 191.67 0.32

bZyk;ph  Illaichi 84.80 25.94 3.85 199.00 0.40

dkBkQy Kathaphal 78.31 28.60 3.50 206.02 0.31

Qksfylks vyojh  Foliso Alwari 83.89 28.37 3.52 228.67 0.37

lqosnk Suveda 83.36 27.11 3.69 233.33 0.35

csrokM+h Betawadi 71.72 34.86 2.87 261.39 0.36

mejku Umran 82.00 24.63 4.06 203.40 0.33

lsc  Seb 86.00 25.81 3.87 167.23 0.32

dSFkyh Kaithli 88.60 22.57 4.43 188.32 0.32

fp= 46- fofHkUu fdLeksa dh lw[kh csj dryh 
Fig. 46. Dehydrated ber slices of different cultivars
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rktk [ktwj Qyksa dh fMCckcanh rduhdh dk 
fodkl 

d{k dh ifjfLFkfr;ksa esa 4&5 fnuksa ds b"Vre 
HkaMkj.k {kerk ds lkFk [ktwj vR;f/kd ikSf"Vd Qy 
gSaA rqM+kbZ ds ckn cgqr ls Qy vuqfpr dVkbZ vkSj 
rqM+kbZ mijkar O;oLFkkvksa ds dkj.k [kjkc gks tkrs gSaA 
Hkkd`vuqi&ds'kqckla] chdkusj us rktk [ktwj Qyksa dks 
vf/kdre miHkksäkvksa rd igqapus ds mn~ns'; ls Qy 
rqM+kbZ vkSj mlds ckn mldh fMCck canh dh ,d mfpr 
fof/k dh vko';drk dks eglwl djrs gq,] rktk [ktwj 
Qyksa ds lqjf{kr vkSj çHkkoh forj.k ds fy, fMCck canh 
dh rduhd fodflr dh gSA rktk rqM+kbZ fd, x;s Qyksa 
dks fMCck canh ls igys NkaVdj oxhZ—r dj fMCck canh 
ls iwoZ 'khry fd;k x;kA dqN mRikndksa us O;kolkf;d 
:i ls vklkuh ls miyC/k IykfLVd ds pkSdksj cDls 
esa rktk Qyksa dks can fd;k] tks vPNh miHkksäkvksa dks 
vPNs yxrs gSa ysfdu mlesa <sj :i esa j[ks Qyksa dh 
Hk.Mkj.k {kerk de gSA blfy,] HkaMkj.krk esa lq/kkj 
djus ds fy,] mPp ?kuRo okys IykfLVd ¼,pMhih½ 
lkexzh dk ,d u;k fMCck fodflr fd;k x;k 'kh"kZ 
ij goknkj lqfo/kk ds lkFk&lkFk fMCcs ds uhps vksj Hkh 
gokfNnz FksA fodflr fd, x, fMCcsa esa 4&5 ijrksa dh 
HkaMkj.k etcwrh gS vkSj ikjn'khZ gksus ds dkj.k] fMCck 
ns[kus esa miHkksäkvksa dks vPNk yxrk gS vkSj vPNh 
HkaMkj.k etcwrh ds lkFk ;g rktk [ktwj ds j[k&j[kko 
rFkk ifjogu dks vklku cukrk gS ¼fp= 47½A fMCcs ds 
'kh"kZ ij mi;qä yscy yxk;k gS ftlesa mRifÙk] mit] 
otu] vkfn tkudkjh gksrh gS] tks [ktwj ds Qyksa ds 
çHkkoh foi.ku vkSj czkafMax dks c<+kok nsrk gSA

Development of packaging technology for fresh 
dates

Dates are highly nutritious fruits with an 
optimum storage life of 4-5 days at ambient 
conditions. A significant percentage of the 
harvested fruits are lost due to improper harvesting 
and postharvest handling practices. Realizing the 
need for proper protocol since harvest till reach 
the end consumers, we at ICAR-CIAH, Bikaner 
has developed a protocol and packing material 
for safe and effective disbursal of fresh dates.  
Freshly harvested dates were sorted, graded and 
precooled well before packaging. Commercially 
some growers pack the fresh dates in the readily 
available punnet square boxes which provide 
good consumer appeal but lack stacking ability. 
Hence, in-order to improve the stackability, a new 
box was developed using high density plastic 
(HDP) material with good ventilation facility on 
the top as well as bottom of the box (Fig. 47). 
The designed box has stacking strength of 4-5 
layers. Being transparent, the box provides good 
consumer appeal and with good stacking strength 
it makes easy handling cum transportation of the 
fresh dates. Appropriate label on the top cover 
of the package indicating the origin of produce, 
weight etc. promotes effective marketing and 
branding of the date fruits.

fp= 47- foØ; vkSj izn'kZu gsrq fMCckcan rktk [ktwj Qy
Fig. 47. Fresh dates packed for display and sale  



152

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

Technological interventions for arid horticulture 
development and its impact assessment.

 Technological Impact Assessment.

During the reported period, the impact 
assessment of adoption of improved varieties 
was carried out and the outcomes of the same are 
given below in brief.  

Cucurbitaceous vegetables are the largest 
group all vegetables grown in the hot arid regions 
of India. Among such vegetables, the most 
accepted vegetables are kachri (Cucumis callosus 
Rott. Cong.) and  snapmelon (Cucumis melo var. 
momordica).  This Institute has developed two 
unique varieties of kachri and snapmelon viz., 
AHK- 119 and AHS-82, respectively. An extensive 
study was planned to assess the impact of 
adoption of these improved varieties. The study 
generated the wonderful information/data about 
the impact of adoption of improved varieties. 

Kachri (Cucumis callosus Rott. Cong.): 
The area and production of AHK-119 increased 
tremendously at large scale during 2007 to 2017. 
The area under the improved variety (AHK-119) 
was 2057 ha and production was 18.30 thousand 
tons in 2007 which increased to 6093 ha and 54.22 
thousand tones in the year of 2017, respectively in 
hot arid region of India. The estimated gross return 
was Rs. 28.19 crores in 2007 which increased to 
Rs. 83.51 crores in 2017 with the net return of Rs. 
20.74 crores in 2007 to Rs.61.45 crores in 2017. It is 
also worth to mention here that the contribution 
of the adopted improved variety kachri (AHK-119) 
in total net return achieved from kachri crops in 
hot arid region was 64.15 % in the year of 2007 
which increased 81.41% during the year 2017.

Snapmelon (Cucumis melo var. momordica): 
In case of the impact of adoption of improved 
variety (AHS-82) of snapmelon, it was estimated 
and found that the area under this variety (AHS-82) 
was 969 ha and production was 14.34 thousand 
tons in 2007 which increased to 3562 ha and 52.72 
thousand tons, respectively in the year of 2017. The 
estimated gross return from this improved variety 
alone was Rs. 11.76 crores in 2007 which increased 
to Rs. 43.23 crores in 2017 with the net return of Rs. 
8.50 crores in 2007  to Rs. 31.26 crores in 2017 in 
entire hot arid region of the country. It was observed 

'kq"d ckxokuh fodkl ,oa blds izHkko vkdyu 
gsrq izkS|ksfxdh; gLr{ksi

rduhdh izHkko vkdyu  

izfrosnu vof/k ds nkSjku] mUur fdLeksa dks viukus 
ds çHkko dk vkdyu fd;k x;k vkSj mlh ds ifj.kke 
la{ksi esa uhps fn, x, gSa%&

dn~nqoxhZ; lfCt;ka Hkkjr ds xeZ 'kq"d {ks=ksa esa 
mxkbZ tkus okyh lHkh lfCt;ksa dk lcls cM+k lewg 
gSA ,slh lfCt;ksa esa] lcls vf/kd Lohdkj dh tkus 
okyh lfCt;k¡ gSa dkpjh vkSj QwVddM+hA bl laLFkku 
us Øe'k% dkpjh vkSj QwVddM+h vFkkZr ^^,,pds&119 
vkSj ,,p,l&82^^ uked nks vuwBh fdLeksa dks fodflr 
fd;k gSA bu mUur fdLeksa dks viukus ds çHkko 
dk vkdyu djus ds fy, ,d O;kid v/;;u dh 
;kstuk cukbZ xbZ FkhA v/;;u us mUur fdLeksa dks 
viukus ds çHkko ds ckjs esa vn~Hkqr tkudkjh@ MsVk  
mRiUu fd;kA

dkpjh ¼dqdqfel d‚yksll j‚V- dkax-½% o"kZ 
2007 ls 2017 ds nkSjku cM+s iSekus ij ,,pds&119 
dk {ks= vkSj mRiknu cgqr c<+ x;kA Hkkjr ds xeZ 
'kq"d {ks= esa csgrj fdLe ¼,,pds&119½ ds rgr 2007 
esa dqy {ks= 2057 gsDVs;j vkSj mRiknu 18-30 gtkj 
Vu Fkk] og o"kZ 2017 esa c<+dj Øe'k% 6093 gsDVs;j 
vkSj 54-22 gtkj Vu rd c<+ x;kA vdsys dkpjh 
dh mUur fdLe ls vuqekfur ldy ykHk #- 2007 esa 
28-19 djksM+ Fkk tks 2017 esa c<+dj #- 83-51 djksM 
gks x;kA blh izdkj] 'kq) vk; o"kZ 2007 esa 20-74 
djksM+ Fkh og c<+dj o"kZ 2017 esa 61-45 gks x;kA 
;gka ;g Hkh mYys[kuh; gS fd ns'k ds xeZ 'kq"d {ks= 
esa dkpjh Qlyksa ls çkIr dqy 'kq) fjVuZ o"kZ 2007 esa 
64-15 izfr'kr og o"kZ 2017 esa c<+dj 81-41 izfr'kr  
gks x;kA 

QwVddM+h ¼dqdqfel esyks osjk- ekseksfMZdk½ % 
QwVddM+h dh mUur fdLe ¼,,p,l&82½ dks viukus 
ds çHkko ds ekeys esa] ;g vuqeku yxk;k vkSj ik;k 
x;k Fkk fd ns'k ds iwjs xeZ 'kq"d {ks= esa bl fdLe 
¼,,p,l&82½ ds rgr o"kZ 2007 esa 969 gsDVs;j {ks= 
vkSj 14-34 gtkj Vu mRiknu FkkA og o"kZ 2017 esa 
c<+dj 3562 gsDVs;j {ks= vkSj 52-72 gtkj Vu mRiknu 
gks x;kA bl csgrj fdLe ls 2007 esa dqy ldy 
ykHk # 11-76 djksM+ #i;s Fkk] tks 2017 esa c<+dj 
#- 43-23 djksM+ #i;s gks x;k blesa 'kq) vk; 2007 
esa #- 8-50 djksM+ Fkh og 2017 esa 31-26 djksM+ gks 
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that the net return from the improved variety of 
snapmelon in entire hot arid region of the country 
was 63.14 % and 283.08 % higher in comparison of 
local variety (local check) of snapmelon during the 
year of 2007 and 2017, respectively. 

Under this, demonstrations on different 
vegetable crops, including snap melon (AHS-82), 
cluster bean (Thar Bhadavi)  bottle guard (Thar 
Samridhi) and sem fali crops grown at farmers field 
on last week of July 2018. The growth and yield 
parameters were recorded. Yield of Snap melon 
(231 q/ha.), cluster bean (13.7 q/ha), bottle gourd 
(265 2/ha.) were recorded which perform better 
yield as compared to local cultivar. Interaction 
with farmers wad done during different visits. 
Farmers were keen interest in growing arid 
vegetable crops.  Farmers use the cluster bean 
and bottle guard seed as seed production. The 
brinjal plants were distributed to three farmers. 
The brinjal plants were transplanted in 12.09.2018 
at farmer’s field (Ram kumar Godara). 

The adoption and production of these 
varieties is continuing increasing very fast year to 
year in hot arid regions of the country. There is very 
high demand of seeds of these varieties among the 
farmers. Since, these varieties give high return per 
hectare/per unit area, hence, the majority of the 
farmers of the arid and semiarid regions are very 
eager to adopt and grow these varieties during 
rainy as well as summer season of the year.

A study on rural wisdom and resources of arid 
horticultural importance

Under this project, the targeted data / 
information related to rural wisdom based 
tradtional technologies (RWBTT) / processes / 
methods of preparing the Panchphalachar (Pickle 
of five arid fruits including sangari lasoda, kachari, 
ker, and khimpoli/pods of cluster bean) which is  
purely a organic form of food stuff and has high 
nutritional and medicinal value was collected and 
refinement in the technique/process/method 
of preparing the same was made. The other 
traditional technologies of value addition of arid 
fruit and vegetables collected and the refined were  
preparing techniques of  pickle of dry lasora,  ber, 
mature sangari, sweets and palatable fine powder 
of bael, bhujiya (namkeen) and papad of ripened 
khoka of sangari of  khejri, etc. Some traditional 

x;hA ;g ns[kk x;k fd ns'k ds laiw.kZ xeZ 'kq"d {ks= 
esa QwVddM+h dh mUur fdLe ls 'kq) vk; 2007 ,oa 
2017 ds o"kksZa ds nkSjku LFkkuh; fdLe ¼LFkkuh; tkap½ 
dh rqyuk esa Øe'k% 63-14 izfr'kr vkSj 283-08 izfr'kr  
vf/kd FkhA

blds rgr tqykbZ 2018 ds vafre lIrkg esa fdlkuksa 
dh [ksrksa esa mxk, tkus okyh QwVddM+h ¼,,p,l&82½] 
XokjQyh ¼Fkkj Hkknoh½ ykSdh ¼Fkkj le`f)½ vkSj lse 
Qyh Qlyksa lfgr fofHkUu lCth Qlyksa ij çn'kZu 
yxk;k x;kA c<+okj ,oa mit ekin.M ntZ dj fy, 
x,A QwVddM+h dh mit ¼231 fDoa@gs-½] XokjQyh 
¼13-7 fDoa@gs-½] ykSdh ¼265 2@gs-½ ntZ dh xbZ] tks 
LFkkuh; fdLeksa dh rqyuk esa csgrj mit nsrh gSA 
fofHkUu ;k=kvksa ds nkSjku fdlkuksa ds lkFk fopkj foe'kZ 
fd;k x;kA fdlkuksa dks 'kq"d lCth mxkus esa xgjh 
:ph FkhA fdlku cht mRiknu ds :i esa XokjQyh 
vkSj ykSdh cht dk mi;ksx djrs gSaA rhu fdlkuksa 
dks cSaxu ds ikS/ks ckaVs x,A cSaxu ds ikS/kksa dk jksi.k 
12-09-2018 dks fdlku ds [ksr ¼jke dqekj xksnkjk½ esa  
fd;k x;kA

ns'k ds xeZ 'kq"d {ks=ksa esa bu fdLeksa dks viukuk 
vkSj mRiknu lky&nj&lky cgqr rsth ls c<+ jgk gSA 
fdlkuksa ds chp bu fdLeksa ds chtksa dh cgqr vfèkd 
ekax gSA pwafd] ;s fdLesa çfr gs-@çfr ;wfuV {ks= esa mPp 
mRiknu nsrh gSa] blfy,] 'kq"d vkSj vèkZ&'kq"d {ks=ksa 
ds vf/kdka'k fdlku o"kZ ds xzh"e _rq ds lkFk&lkFk 
cjlkr ds nkSjku bu fdLeksa dks viukus vkSj mxkus ds 
fy, cgqr mRlqd jgrs gSaA

'kq"d ckxokuh egRo ds xzkeh.k Kku vkSj lalkèkuksa 
dk v/;;u

bl ifj;kstuk ds rgr] xzkeh.k Kku vk/kkfjr 
ikjEifjd rduhdksa ¼vkjMCY;wchVhVh½@iapQykpkj 
rS;kj djus dh çfØ;k@tkudkjh ¼lkaxjh ylksM+k] 
dkpjh] dsj vkSj [khaiksyh@Qfy;ka] XokjQyh lfgr 
ikap 'kq"d Qyksa dk vpkj½ rS;kj djuk] tks fo'kq) 
:i ls tSfod [kk| lkexzh dk :i gS vkSj blesa 
mPp iks"k.k vkSj vkS"k/kh; ewY; ls iw.kZ Fkk vkSj bls 
rS;kj djus dh rduhd@çfØ;k@fof/k esa 'kks/ku fd;k 
x;kA Qy vkSj lfCt;ksa ds ewY;o/kZu dh vU; ikjaifjd 
rduhdksa dh nwljh ,df=r vkSj 'kksf/kr rduhdh esa 
lw[ks ylksM+k vpkj] csj] ifjiDo lkaxjh] feBkbZ vkSj 
csy] Hkqft;k ¼uedhu½ vkSj [kstM+h dh lkaxjh ds idus 
okys [kks[ks ds Lokfn"V ikiM+ vkfn dh rduhd rS;kj 
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eco-friendly bio-pesticides used by farmers 
were also identified, collected and documented 
for validation and refinement. Thus, some new 
concepts/ methodologies of value addition 
and processing of arid fruits and vegetables 
were generated. The overall data/ information 
so collected/ recorded under the project were 
coded, decoded, compiled, processed, analyzed 
for the final report of the project.   

Plant Protection

Management of different diseases of arid horticultural 
crops through   botanicals and inorganic salts under 
hot arid conditions of Rajasthan.

Effect of weather factors on development of Fusarium 
wilt in muskmelon

Seven muskmelon genotypes (Durgapura 
Madhu, RM-50, MM-8, Kashi Madhu, AHMM/
BR-46, AHMM/BR-48 and AHMM/BR-52) were 
taken and sown in the field on 21th February, 
2018 during summer season at Pathology Block 
of this Institute. Fusarium wilt was appeared 
in muskmelon genotypes/varieties to varying 
extent depending on weather conditions. Studies 
on effect of weather factors on development 
of Fusarium wilt were carried out. Fusarium wilt 
caused by Fusarium acquiminatum was first 
observed in the field on 12th standard week 
of 2018 in muskmelon genotypes. Weekly 
observations were taken on incidence of wilt 
disease and weather data such as temperature 
(max. & min.), RH (max. & min.), total rainfall, wind 
velocity, evaporation and bright sun shine hours 
(BSSH). Thereafter, per cent disease index (PDI) 
was also calculated. Range of minimum PDI (2.67-
5.0%) of Fusarium wilt was recorded at average 
maximum temperature (33.40C), minimum 
temperature (16.40C), av. maximum RH (58.6%) 
and minimum RH (23.6%), wind velocity (6.3 
km/h), evaporation (6.6), BSSH (8.7 hours/day) and 
rainfall (0.0 mm) on 12th standard week. Maximum 
per cent disease index (12.40-31.78%) was found 
at average maximum temperature (37.60C), 
minimum temperature (21.50C), maximum RH 
(44.3%) and minimum RH (18.7%), with wind 
velocity (6.5 km/h), evaporation (10.3), BSSH (9.0 
hours sun shine per day) and rainfall (0.0 mm) on 
16th standard week of 2018 in above muskmelon 
genotypes in table 68 .

dh x;hA ekU;rk] 'kks/ku] igpku] laxzfgr vkSj çysf[kr 
djus esa fdlkuksa }kjk bLrseky fd, tkus okys dqN 
ikjaifjd i;kZoj.k ds vuqdwy tSo dhVuk'kd Hkh FksA 
bl çdkj] 'kq"d Qy vkSj lfCt;ksa ds ewY; lao/kZu 
vkSj çlaLdj.k dh dqN ubZ vo/kkj.kk,a@dk;Zç.kkyh 
mRiUu gqbZaA ifj;kstuk ds rgr ,d=@fjd‚MZ fd, x, 
lexz MsVk@tkudkjh dks ifj;kstuk dh vafre fjiksVZ 
ds fy, dksM] fMdksM] ladfyr] lalkf/kr] fo'ys"k.k  
fd;k x;kA

ikS/k laj{k.k

jktLFkku ds xeZ 'kq"d {ks=k esa okuLifr vkSj 
vtSfod yo.kksa ds }kjk 'kq"d ckxokuh Qlyksa esa 
fofHkUu jksxksa dk izca/ku

[kjcwtk esa ¶;qtsfj;e foYV ¼mdBk½ jksx dk 
egkekjh foKku vk/kkfjr v/;;u  

laLFkku ds ikS/k&O;kf/k ç[k.M esa xehZ ds ekSle ds 
nkSjku 21 Qjojh] 2018 dks 07 [kjcwtk dh çtkfr;k¡@
tuuæO; ¼nqxkZiqj e/kq] vkj,e&50] ,e,e 8] dk'kh 
eèkw] ,,p,e,e@chvkj&46] ,p,e,e@chvkj&48 vkSj 
,,p,e,e@chvkj&52½ dks cks;k x;k FkkA tuuæO; 
vkSj tyok;q ifjfLFkfr;ksa ds vk/kkj ij vyx&vyx 
tuuæO; esa mdBk jksx dk ns[kk x;k gSA xehZ ds ekSle 
ds nkSjku [kjcwtk tuuæO; esa mdBk jksx 2018 ds 12 
osa ekud lIrkg esa fn[kkbZ fn;kA ekSle lacaèkh vkadM+s 
rFkk mdBk jksx dh çfr'kr jksx lwpdkad ¼ç-jks-lwp-
&ihMhvkbZ½ ij lkIrkfgd fVIif.k;ka yh xbZaA [kjcwtk ds 
mdBk jksx dh U;wure çfr'kr jksx lwpdkad dh Js.kh 
¼jsat½ ¼2-67&5-00 izfr'kr½ vkSlr vf/kdre rkieku 
¼33-40ls½] U;wure rkieku ¼16-40ls½] vfèkdre vknZzrk 
¼58-6 izfr'kr½ vkSj U;wure vknZzrk ¼23-6 izfr'kr½] iou 
osx ¼6-3 fdeh@ ?kaVk½] ok"ihdj.k ¼6-4½] ch,l,l,p 
¼8-7 ?kaVs@fnu½ vkSj o"kkZ ¼0-0 feeh½ 2018 ds 12 
osa ekud lIrkg esa ntZ dh xbZA tcfd vf/kdre 
çfr'kr jksx lwpdkad dh Js.kh ¼12-40&31-78 izfr'kr½ 
vkSlr vf/kdre rkieku ¼37-60ls½] U;wure rkieku 
¼21-50lh½] vf/kdre lkis{k vknZzrk ¼44-3 izfr'kr½ vkSj 
U;wure lkis{k vknZzrk ¼18-7 izfr'kr½] ok;q osx ¼6-5 
fdeh@?kaVk½] ok"ihdj.k ¼10-3½] ch,l,l,p ¼9-0 ?kaVs 
çfr fnu½ vkSj o"kkZ ¼0-0 feeh½ ds lkFk 2018 o"kZ 
ds 16 osa ekud lIrkg esa [kjcwtk esa ntZ dh xbZ  
¼rkfydk 68½A
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Correlation between Fusarium wilt and weather 
factors in muskmelon crop

Correlation between percent disease index 
(PDI) of Fusarium wilt in muskmelon and weather 
parameters were determined. Among these 
parameters, maximum temperature, minimum 
temperature, rainfall, evaporation, BSSH had 
positive correlation with minimum per cent 
disease index (PDI) of wilt in muskmelon variety 
‘Durgapura Madhu’. Maximum temperature and 
max. humidity had negative significant correlation 
in Table 69.

[kjcwtk Qly esa ¶;qtsfj;e foYV ¼mdBk½ jksx 
ekSle ekudksa ds e/; lglaca/k   

[kjcwtk esa Qwlsfj;e foYV ds ihMhvkbZ vkSj fofHkUu 
ekSle foKku ekudksa ds chp lglaca/k fu/kkZfjr fd;k 
x;kA bu ekudksa esa ls vf/kdre rkieku] U;wure 
rkieku] vf/kdre vkj,p] U;wure vkj,p] o"kkZ] iou 
osx ok"ihdj.k vkSj ch,l,l,p esa U;wure ihMhvkbZ 
ds lkFk [kjcwtk dh nqxkZiqjk e/kq fdLe ds ldkjkRed 
lglaca/k Fks] tcfd] vf/kdre rkieku] U;wure rkieku] 
vf/kdre vkj,p] U;wure vkj,p] iou osx] ok"ihdj.k 
vkSj ch,l,l,p us ldkjkRed lglaca/k vkSj o"kkZ 
us Qwlsfj;e foYV ds vf/kdre ihMhvkbZ ds lkFk 
udkjkRed lglaca/k fn[kk;k ¼rkfydk 69½ A

rkfydk 68- [kjcwtk esa mdBk jksx ds fodkl ij tyok;q dkjdksa dk çHkko
Table 68. Epidemiological studies of Fusarium wilt in muskmelon genotypes   

ekud 
lIrkg 

Std. 
week

vf/kdre 
rkieku 

Max. 
temp. 

(0C)

U;wure

rkieku 
Min. 

temp. (0C)

vf/kdre

lk-vknZzrk 
Max. RH 

(%)

U;wu-Lk- 
vknZzrk

Min. RH 
(%)

dqy o"kkZ 
Total rain-

fall
(mm)

ok;q osx 
Wind 

velocity 
(km/h)

ok"ihdj.k 
Evap-

oration

fnueku 
BSSH

çfr- jksx lwp- 
dh  J`a  

Range of PDI 
(%)

12 33.4 16.4 58.6 23.6 0.0 6.3 6.6 8.7 2.67-5.0

13 40.7 19.5 35.9 12.0 0.0 5.6 9.7 9.8 5.38-9.14

14 39.9 21.4 46.3 19.9 3.2 5.4 7.6 7.5 7.69-15.42

15 38.9 22.2 47.4 21.7 0.0 6.0 8.9 8.5 10.35-26.31

16 37.6 21.5 44.3 18.7 0.0 6.5 10.3 9.0 12.40-31.78

rkfydk 69- [kjcwtk esa mdBk jksx vkSj ekSleh vkadM+ks ds e/; ls lglaca/k xq.kkad 
Table 69. Correlation coefficient between wilt incidence and weather factors in muskmelon 

lglaca/k xq.kkad Correlation coefficient

- Var 1 Var 2 Var 3 Var 4 Var 5 Var 6 Var 7 Var 8 Var 9

Var 1 1                

Var 2 0.702 1              

Var 3 -0.888* -0.522 1            

Var 4 -0.682 -0.114 0.906 1          

Var 5 0.353 0.286 -0.014 0.107 1        

Var 6 -0.721 -0.215 0.459 0.423 -0.678 1      

Var 7 0.559 0.593 -0.794 -0.633 -0.376 0.148 1    

Var 8 0.042 -0.283 -0.452 -0.656 -0.805 0.279 0.566 1  

Var 9 0.379 0.885 -0.351 0.022 -0.003 0.249 0.695 -0.129 1
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Management of mosaic disease in ridge gourd

Ridge gourd variety ‘Jaipur Long’ was sown 
on 21th July, 2018 at Pathology Block. Mosaic 
disease of ridge gourd was first appeared in the 
third week of August during 2018 in the field. 
Eleven treatments such as neem leaf extract 
(@ 5%), neem leaf extract (@ 10%), neem seed 
kernel extract (NSKE @ 5%), tumba fruit extract 
(@ 5%), tumba fruit extract (@ 10%), salicylic acid 
(@ 500 ppm), borex (@ 500 ppm), aak leaf extract 
(@ 5%), aak leaf extract (@ 10%), imidacloprid 
(@ 0.05%) and control (untreated check) were 
taken for the management of mosaic disease. 
Three sprayings of each treatment were done 
in the crop. Weekly observations were recorded 
on disease incidence and per cent disease index 
(PDI) as well as per cent disease reduction were 
calculated. All the treatments were found superior 
than control. Mosaic disease was found with 
ranging from 16.67-43.28% disease index. Among 
11 treatments, imidacloprid (@ 0.05%) was found 
the most efficient treatment against mosaic 
disease with minimum per cent disease index of 
16.67% and per cent disease reduction (61.48)  
(Table 70).

rksjbZ esa ekstsd jksx dk izca/ku 

jksxfoKku iz{ks= [k.M esa 21 tqykbZ] 2018 dks 
rksjbZ fdLe ^t;iqj y‚Ux^ cksbZ xbZ FkhA 2018 ds 
nkSjku rksjbZ esa ekstsd chekjh igyh ckj vxLr ds 
rhljs lIrkg esa fn[kkbZ nh FkhA uhe iÙkh lr ¼5 
izfr'kr½] uhe iÙkh lr ¼10 izfr'kr½] uhe cht fxjh 
lr ¼,u,ldsbZ 5 izfr'kr½] rqEck Qy lr ¼5 izfr'kr½] 
rqEck Qy lr ¼10 izfr'kr½] lSfyflfyd ,flM ¼500 
ihih,e½] cksjsDl ¼500 ihih,e½] vkd iÙkh lr ¼5 
izfr'kr½] vkd iÙkh lr ¼10 izfr'kr½] bfeMkDyksfçM 
¼0-05 izfr'kr½ vkSj fu;a=.k ¼vuqipkfjr½ tSls X;kjg 
mipkjksa dk iz;ksx ekstsd jksx ds çca/ku ds fy, fd;k 
x;k FkkA Qly esa çR;sd mipkj ds rhu&rhu fNM+dko 
fd, x, FksA jksx laca/kh ?kVukvksa vkSj çfr'kr jksx 
lwpdkad ¼ihMhvkbZ½ ij lkIrkfgd voyksduksa dks ntZ 
fd;k x;k vkSj lkFk gh jksx deh izfr'kr dh x.kuk 
dh xbZA lHkh mipkj fu;a=.k ls csgrj ik, x,A jksx 
lwpdkad esa ekstsd jksx 16-67 ls ysdj 43-28 izfr'kr 
rd ik;k x;kA 11 mipkjksa esa] bfeMkDyksfçM ¼0-05 
izfr'kr½ dks 16-67 izfr'kr ds U;wure jksx lwpdkad 
vkSj jksx esa deh çfr'kr ¼61-48½ lokZf/kd ds lkFk 
ekstsd jksx ds fo:)  lcls dq'ky mipkj ik;k x;k  
¼rkfydk 70½A 

rkfydk 70- rksjbZ essa ekstsd jksx dk izca/ku 
Table  70. Management of mosaic disease in ridge gourd

mipkj  
Treatments

[kqjkd  
Doses 

izfr’kr jksx lwpdkad
Per cent disease index

izfr’kr jksx funku
Per cent disease reduction

uhe iRrh lr Neem leaf extract 5% 31.25 (33.97)* 27.80

uhe iRrh lr Neem leaf extract 10% 20.42 (26.83) 52.82

,u,ldsbZ NSKE 5% 24.45 (29.57) 43.51

rqEck Qy lr 
Tumba fruit extract

5% 33.52 (35.35) 22.55

rqEck Qy lr 
Tumba fruit extract

10% 22.36 (28.19) 48.34

lsfylkbfyd vEy Salicylic acid 500 ppm 37.14 (37.53) 14.19

cksjsDl Borex 500 ppm 38.62 (38.41) 10.77

vkd iRrh lr Aak leaf extract 5% 36.08 (36.89) 16.63

vkd iRrh lr Aak leaf extract 10% 27.83 (31.81) 35.70

bZfeMkDyksifjM Imidacloprid 0.05% 16.67 (24.04) 61.48

fu;a=.k Control - 43.28 (41.11) -

lhMh CD (P=0.05) 3.37

* dks"Bd esa ifjofrZr eku n’kkZ, x;s gSaA Figure in parenthesis are angular transformed values.
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Entomology

The periodical observation on major insect-
pests and natural enemies of arid fruits and 
vegetables has been carried out at fortnight 
intervals (Fig. 48). The biology of ber fruit fly, 
Carpomyia vesuviana was done in ber crop.

dhVfoKku 

'kq"d Qy vkSj lfCt;ksa ds çk—frd nq'euksa vkSj 
çeq[k dhV&iraxksa ij vkof/kd voyksdu i[kokM+s ds 
varjky ij fd, x, ¼fp= 48½A csj dh Qly esa csj 
Qy eD[kh dkiksZfe;k oslqfo;kuk dh tho lajpuk ns[kh 
xbZ FkhA

ekSlEch esa ,fQM dk izdksi
Incidence of aphid in mosambi  

(Hemiptera: Aphididae)

[kjcwts esa gsyksdksoikZ vjehxhjk dk izdksi
Incidence of Helocoverpa armigera  

(Lepidoptera: Noctuidae) in muskmelon

vukj esa rsuqbZikyil iqfudk dk izdksi
Incidence of Tenuipalpus punicae  

(Acari: Tenuipalpidae) on leaves

ekSlEch esa lwaMh ,fQM dk vkgkj djrs gq,
Coccinellid grubs feeding on aphids  

in mosambi crop

dSj esa frryh dk izdksi 
Incidence butterfly, Belenois aurota  

(Lepidoptera: Pieridae) in ker 

ifRr;ksa esa rsuqbZikyil iqfudk dk o;Ld
Adult of T. punicae (Acari: Tenuipalpidae) on 

leaves

fp= 48- jktLFkku ds 'kq"d {ks= esa ckxokuh Qlyksa ds izeq[k dhV
Fig. 48. Major pests of horticulture crops in arid region of Rajasthan
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dSj ¼dsisfjl MsflMqvk½ ds ikS/kksa esa frryh 
csysukWbl vjksVk dk izdksi 

mÙkj&if'peh Hkkjr ds xeZ 'kq"d {ks= ¼Fkkj 
jsfxLrku½ esa dsj ds ikS/ks ij frryh ns[kh xbZ vkSj 
mldh igpku csysuksbl vjksVk ds :i esa gqbZA orZeku 
v/;;u ds nkSjku] ikS/kksa ij frryh ykokZ dk vkSlr 
izdksi 11-67 ls ysdj 86-67 çfr'kr ds chp jgkA 
lfnZ;ksa ds eghuksa ¼uoacj ls tuojh½ esa izdksi vkSj 
la[;k,¡ vf/kd Fkha vkSj 86-67 çfr'kr dk vf/kdre 
izdksi fnlacj ds igys i[kokM+s esa vkSj U;wure 11-67 
çfr'kr flracj ds igys i[kokM+s esa ntZ fd;k x;k FkkA 
bl çdkj bl frryh çtkfr dh mPpre vkSlr la[;k 
10-33 çfr 'kk[kk igys i[kokM+s esa ntZ dh xbZ vkSj 
lcls de 1-67 çfr 'kk[kk ekpZ ds nwljs i[kokM+s esa FkhA 
bl dhV ds geys ds dkj.k] dsj ds ikS/kksa dk fodkl 
nck gqvk Fkk vkSj ubZ 'kk[kk,¡ vkSj ifÙk;k¡ eqj>k xbZa vkSj 
lw[k xbZaA gSfpax ij] ;qok ykokZ ds lewg 'kq: esa >qaM esa 
'kk[kkvksa vkSj iÙkh dh lrg dks [kjksap nsrs gSaA ckn esa 
baLVklZ fudyrs gSa vkSj vU; 'kk[kkvksa vkSj ifÙk;ksa ij 
pys tkrs gSa vkSj tksj ls [kkrs gSa] cM+s vfu;fer Nsn 
cuk nsrs gSa vkSj ifRr;ksa esa dsoy f'kjk,a NwV tkrh gSaA 
vf/kd izdksi ds dkj.k xaHkhj ir>M+ gks tkrk gSA ;g 
ykokZ 'kh?kzrk ls 'kk[kkvksa vkSj ifÙk;ksa dadky :i esa 
cuk nsrs gaS D;ksafd os çkjafHkd voLFkk esa >qaM esa geyk 
djrs gSaA

dn~nqoxhZ; Qlyksa esa Qy cksjj dk izdksi 

,p- vkfeZxsjs ,d ,d i‚yhQsxl dhV gS vkSj gky 
ds o"kksaZ esa dn~nqoxhZ; Qlyksa esa ;g xaHkhj dhV gS] tks 
Qwyksa vkSj ikS/kksa ds uqdlku dk dkj.k curk gS ¼fp= 
49½A cM+s ykokZ Qyksa ds eksVs Hkkx esa fNæ cukdj mlesa 
?kqlus dh ço`fÙk j[krs gSaA rksjbZ ds Qy esa bl dhV ls 
lcls vf/kd gkfu dh vk'kadk gksrh gS] tks ;qok Qyksa ls 
'kq: gksdj Qyksa dh ifjiDork rd gksrh gS vkSj blds 
ckn fpduh rksjbZ] ykSdh] rjcwt] [kjcwtk] rj ddMh] 
QwVddM+h dk Øe ntZ fd;k x;kA xehZ ds ekSle esa 
fofHkUu dqdqfcZV Qlyksa ij ,p- vkfeZtsjk dh ekSleh 
?kVuk ns[kh xbZA xehZ ds ekSle esa cqokbZ ds 35 fnu ckn 
ls 84 fnu ckn rd ds ,p- vkfeZtsjk dh la[;k ntZ 
dh xbZA dhV ds izdksi ds pje le; esa ,p- vkfeZtsjk 
dk vf/kdre izdksi rksjbZ ¼68-33 izfr'kr½ esa ntZ fd;k 
x;k vkSj U;wure izdksi QwVddM+h ¼47 izfr'kr½ esa ntZ 
gqvk ¼rkfydk 71½A ,p- vkfeZtsjk xfeZ;ksa ds lkFk&lkFk 
cjlkr ds ekSle esa Hkh uqdlku igqapkrk gS ysfdu 
Qly esa vf/kd gkfu ckfj'k ds ekSle esa ntZ dh x;hA

Incidence of butterfly, Belenois aurota (Lepidoptera: 
Pieridae) in ker (Capparis decidua) plant

The butterfly was observed on ker plant in 
the hot arid region of north-western India, (Thar 
Desert) and identified as Belenois aurota. During 
the present study, the average incidence of 
butterfly larvae on plants ranged between 11.67 
and 86.67 per cent. The incidence and the numbers 
were higher in winter months (November to 
January) and the maximum incidence of 86.67 per 
cent was recorded in first fort night of December 
and the minimum 11.67 per cent in first fortnight 
of September. Thus the highest mean number of 
this butterfly species per branch was recorded in 
first fortnight of December 10.33 per branch and 
the lowest was in second fort night of March 1.67 
per branch. Due to attack by this pest, the growth 
of ker plants was suppressed and new branches 
and leaves wilted and dry. On hatching, clusters 
of young larvae feed gregariously by initially 
scraping the surface of the branches and leaf. Later 
instars disburse and move on to other branches 
and leaves and feed voraciously, producing large 
irregular holes and may leave only the veins. High 
infestation causes severe defoliation. This larvae 
quickly skeletonised branches and leaves as they 
attack in clusters in early stages.

Incidence of fruit borer, Helicoverpa armigera in 
cucurbits

H. armigera is a polyphagous pest and serious 
pest of cucurbits in recent years and cause to 
flowers and fruits of plants. Larger larvae tend to 
burrow holes through thick areas of fruits (Fig. 49). 
Ridge gourd fruits are most susceptible to injury, 
starting from young fruit to maturity of fruits 
then followed by sponge gourd> bottle gourd> 
watermelon> muskmelon> long melon> snap 
melon. The seasonal incidence of H. armigera on 
different cucurbit crops were observed during 
summer season. The population of H. armigera 
was recorded from 35 days to 84 days after sowing 
in summer season. The maximum incidence of 
H. armigera was recorded in ridge gourd crop 
(68.33%) and minimum incidence was recorded in 
snapmelon (47 %) during peak incidence of pest 
(Table 71).  The H. armigera is damage to summer 
as well as rainy season but more incidences was 
recorded in the rainy season crop. 
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rkfydk 71- dn~nqoxhZ; Qlyksa dh fofHkUu çtkfr;ksa esa ,p- vkfeZxsjk ds izdksi
Table  71. Percent incidence of H. armigera in different species of cucurbit crops

voyksdu  
Observation

,p- vkfeZxsjk ds izdksi dk çfr’kr Per cent incidence of H. armigera

ykSdh 
Bottle gourd

[kjcwtk 
Muskmelon

rksjbZ
Ridge gourd

fpduh rksjbZ 
Sponge gourd

erhjk 
Watermelon

rjddM+h 
Logmelon

QwVddM+h 
Snapmelon

35 DAS* 6.67** 6.67 11.67 8.33 8.33 3.33 3.33

42 DAS 13.33 11.67 18.33 15.00 13.33 8.33 6.67

49 DAS 28.33 26.67 35.00 33.33 26.67 21.67 11.67

56 DAS 45.00 50.00 48.33 50.00 41.67 45.00 15.00

63 DAS 61.67 55.00 68.33 66.67 60.00 53.33 36.67

70 DAS 46.67 41.67 48.33 50.00 43.33 40.00 45.00

77 DAS 26.67 21.67 31.67 28.33 23.33 25.00 23.33

84 DAS 10.00 8.33 15.00 11.67 8.33 6.67 6.67

* DAS: Days after sowing of cucurbit crops     ** Means of 20 fruits with three replications

fp= 49- dn~nqoxhZ; Qlyksa dh fofHkUu çtkfr;ksa esa ,p- vkfeZxsjk dk izdksi
Fig. 49. Incidence of H. armigera in different species of cucurbit crops
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FkkbZ csj esa dhVksa ds izdksi ij voyksdu 

csj dh frryh ¼Vk#dl fFk;ksÝsLVl QSfczfd;l½ 
vkSj nhed ¼vksMksaVksVesZl ,lih½ tSls dhVksa dk izdksi 
FkkbZ csj esa ntZ fd;k x;k ¼fp= 50½A yhi QhMj dh 
{kfr ;Fkk& csj frryh ls {kfr twu ls flracj ds nkSjku 
vf/kd FkhA u;k dSVjfiyj can vkSj vkaf'kd :i ls 
[kqys iÙkksa ij geyk djrk gS vkSj iÙkh dks flYd tSls 
/kkxs ls yisV nh tkrh gSA ykokZ }kjk gjs inkFkZ Hkkx 
dqrj dj lsou fd;k tkrk gS] ftlls iRrh dk dsoy 
<kapk ihNs jg tkrk gSA bl o"kZ esa] FkkbZ csj esa Qy 
eD[kh vkSj xqByh ds ?kqu dh dksbZ ?kVuk ntZ ugha dh 
xbZA

Observation on incidence of pests in thai ber

The incidence of pests such as ber butter 
fly (Tarucus theophrastus Fabricius) and termite 
(Odontotermes sp) were recorded on thai ber (Fig. 
50). The damage of leaf feeder viz., ber butterfly 
damage was more during June to September. 
The newly hatched caterpillar attacks unopened 
and partially opened leaves and leaf folding 
with silken threads. The larvae consumes green 
matter by scrapping, leaving behind the papery 
epidermis. In this year, no incidence of fruit fly and 
stone weevil were recorded in thai ber.

fp= 50- jktLFkku ds 'kq"d {ks= esa FkkbZ csj esa frryh dk izdksi
Fig. 50. Incidence of butter fly in Thai ber in arid region of Rajasthan

Biology of ber fruit fly (Carpomyia vesuviana)

The eggs were small, elongated, spindle 
shaped and creamy white in color. The egg period 
varied from 1.5 to 3.0 days with a mean of 1.95 
days. Immediately after hatching of eggs, the 
maggot was found very small. At the beginning, 
the maggot was creamy white in color and started 
feed on pulp. The maggots move towards the 
skin of the fruit and made a circular hole on skin. 
After fell on to the ground, maggot attached a 
inactive prepupal stage and entered slovely into 
soil by means of wriggling movement of the 
body. The prepupal stage varied from 3.5 to 6.0 
hours with a mean of 4.55 hours. Initially pupa 
was creamy white in color later turned brown. The 
pupal period varied from 7.5 to 10.0 days with a 
mean of 8.5 days. The adult was a small brownish 
yellow fly has specific brown longitudinal lines on 
dorsal, ventral and pleural surface of the thorax. 
In the present investigation it was found that 
total life cycle of the ber fruit fly from egg to adult 
emergence ranged from 25 to 35 days with an 
average of 30.30 days (Table 72). 

csj Qy eD[kh ¼dkiksZekbvk oslqfovkuk½ dh tho 
lajpuk 

vaMs NksVs] foLrkfjr] /kqjh ds vkdkj vkSj lQsn 
eykbZ jax esa FksA vaMk vof/k 1-5 ls ysdj 3-0 fnuksa rd 
vkSj ek/; vof/k 1-95 fnuksa dh ntZ dh x;hA vaMksa ds 
m"ek;u ds rqjar ckn] exkWV cgqr NksVk ik;k x;kA 
'kq#vkr esa] exkWV jax esa eykbZnkj lQsn Fkk vkSj xwns 
dks [kkus yxk FkkA exkWV Qy dh Ropk dh vksj c<+rs 
gq, ml ij ,d xksykdkj fNnz cukrs gSaA exkWV~l bu 
xksy Nsn ls Qy ls ckgj fudys vkSj I;wik voLFkk izkIr 
djus ds fy, Hkwwfe ij fxj x,A Hkwfe ij fxjus ds ckn] 
exkWV us ,d fuf"Ø; iwoZ I;wik pj.k ls tqMs vkSj 'kjhj 
dks /khjs&/khjs jsaxkrs gq, feêh esa ?kql x;sA I;wik vof/k 
4-55 ?k.Vksa ds e/;eku ds lkFk 3-5 ls 6-0 ?kaVksa rd ntZ 
dh x;hA çkjaHk esa I;wik jax esa eykbZnkj lQsn vkSj ckn 
esa Hkwjs jax esa cny x;k FkkA I;wik vof/k 8-5 fnuksa ds 
e/;eku ds lkFk 7-5 ls 10-0 fnuksa rd ntZ dh x;hA 
o;Ld ,d NksVh Hkwjs jax dh ihys ¶ykbZ esa FkksjSDl dh 
i`"Bh;] osaVªy vkSj Qq¶Qqlh; lrg ij fof'k"V Hkwjs jax 
dh vuqnS/kZ~; js[kk,a FkhaA orZeku tkap esa ;g ik;k x;k 
fd csj QyeD[kh dk dqy thou pØ vaMs ls o;Ld esa 
mHkjus rd 25 ls 35 fnuksa dk rFkk vkSlr 30-30 fnuksa 
dk gksrk gS ¼rkfydk 72½A
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vukj fdLeksa dk ?kqu ds fo:) ijh{k.k

?kqu rsuqihyil iquhds ds f[kykQ çkjafHkd tkap 
ds fy, 73 vukj fdLesa yh xbZ Fkh vkSj izdksi ds 
çfr'kr varj esa egRoiw.kZ varj ik, x, ¼rkfydk 73½A 
v/;;u esa vukj fdLe Lihu lSdfju] csflu lhMysl 
vkSj xqysy jkst fiad esa ?kqu dk izdksi mYys[kuh; :i 
ls cgqr de FkkA mYys[kuh; :i ls ?kqu dk izdksi 
dtkdh vukj] csflu lhMfyax] csnkuk lwjh vkSj vkbZlh 
&318712 esa vf/kd ntZ fd;k x;k FkkA QsuksYl vkSj 
¶ysoksuksbM~l lkexzh Øe'k% 34-10 ls 49-88 fexzk-@
xzk- vkSj 2-47 ls 4-48 fexzk-@xzk- ¼'kq"d otu ds vkèkkj 
ij½ rd ikbZ xbZ tks laosnh fdLeksa esa de vkSj çfrjksèkh 
fdLeksa esa vf/kd FkhA ,pih dysD'ku esa QsukWy dh 
ek=k ¼49-88 fexzk@xzk½ lokZf/kd vkSj dtkdh vukj 
esa lcls de ¼34-10 fexzk@xzk½ Fkh tks vfrlaosnu'khy 
fdLeksa esa de vkSj çfrjks/kh esa mPprj ewY;ksa ds vk/kkj 
ij FkhA fQuksy ¼&0-621½ vkSj ¶ysoksuksbM ¼&0-617½ ds 
lkFk laØe.k dk çfr'kr egRoiw.kZ udkjkRed lglaca/k 
Fkk ¼rkfydk 74½A 

Screening of pomegranate cultivars against mite

The seventy three pomegranate cultivars 
were taken for preliminary screening against mite, 
Tenuipalpus punicae and significant differences 
were found in percentage infestation (Table 
73). The pomegranate cultivars under study 
indicated significantly very low incidence in 
Speen Sacarin, Bassin Seedless and Gule Shah 
Rose Pink. Significantly greater incidence of mite 
was registered in Kajaki Anar, Basin Seedling, 
Bedana Suri and IC-318712. The phenols and 
flavonoids contents ranged from 34.10 to 49.88 
mg/g and 2.47 to 4.48 mg/g (on dry weight basis), 
respectively with values significantly higher 
in resistant and lower in susceptible cultivars. 
Phenols content was highest in HP Collec. (49.88 
mg/g) and lowest in Kajaki Anar (34.10 mg/g) 
with values significantly higher in resistant and 
lower in susceptible cultivars. The percentage of 
infestation with phenols (-0.621), and flavonoid 
(-0.617) had significant negative correlation  
(Table 74). 

rkfydk 72- csj QyeD[kh ds fofHkUu thou pj.kksa dh tSo lajpuk
Table 72. Biology of different life stages of the ber fruit fly (Carpomyia vesuviana)

thou pj.k Life stages vof/k fnuksa esa Duration in days

U;wure 
Minimum

vf/kdre 
Maximum

Ek/;eku 
Mean

,lMh
SD

,lbZ,e
SEm

vaMk vof/k Egg period 01.50 03.00 01.95 00.50 00.16

exkWV vof/k Maggot period 07.50 10.00 08.90 00.74 00.23

iwoZ&I;wik vof/k Pre-pupal period (hours) 03.50 06.00 04.55 00.80 00.25

I;wik vof/k Pupal period 07.50 10.00 08.50 00.78 00.25

iwoZ&vkWfoiksft’ku vof/k Pre oviposition period 03.00 05.00 04.00 00.58 00.18

vkWfoiksft’ku vof/k Oviposition period 06.00 08.50 07.25 00.83 00.26

o;Ld thou vof/k Adult longevity 13.00 15.50 13.95 00.90 00.28

thoupØ ¼v.Ms ls o;Ld rd½ Total Life cycle 
(From egg to adult emergence)

25.00 35.00 30.30 03.71 01.18
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rkfydk 73- vukj dh fofHkUu fdLeksa esa vkjafHkd tkap ijh{k.kksa esa ?kqu rsuqihyil iquhds ds izdksi dk 
izfr’kr
Table  73. Per cent infestation of mite, Tenuipalpus punicae on different cultivars of pomegranate during 
preliminary screening trials

fdLesa Cultivars izdksi izfr’kr 
Infestation (%)

Js.kh 
Category

fdLesa Cultivars izdksi izfr’kr 
Infestation (%)

Js.kh 
Category

tkyksj lhMysl Jalore Seedless 23.33 M ØhusMks Mh ,ypks  
Crenedo de Elecho

12.50 L

tks/kiqj jsM Jodhpur Red 27.50 M dkcqy dksfguwj Kabul Kohinoor 14.17 L

dtkdh vukj Kajaki Anar 55.00 VS bZlh&62812 EC-62812 30.83 M

x.ks’k Ganesh 28.33 M :ch Ruby              17.50 L

nksjlkrk ekyql Dorsata Malus 47.50 S e`nqyk Mridula 37.50 M

Lkgkjuiqj Saharanpur 25.00 M VwtsLV bZlh 104347  
Tujetis EC 4347

15.00 L

Tkh&137 G-137 30.83 M flfju Sirin 11.67 L

dkcqy Kabul 42.50 S ,,pihth &,p1 AHPG-H1 25.00 M

csflu lhMfyax Bassin  seedling 57.50 VS ckslsdk fyad Boseka Link 15.83 L

cukjl laxzg.k Banaras collection 37.50 M ;jdM yksdy Yercaud Local 44.17 S

csflu lhMysl Bassin seedless 9.17 VL VkcsLV Tebest 19.17 L

vYgk Alah 30.00 M xqys’kk jsM Gul e Shah Red 14.17 L

dka/kkjh Kandhari 15.83 L Lihu nkusnkj Speen Danedar 29.17 M

csnkuk lwjh Bedana Suri 63.33 VS ,,pihth &,p2 AHPG-H2 33.33 M

thds&ohds 1GK VK-1 11.67 L iVuk &5 Patna-5 37.50 M

Lihu lsdfju Speen Sacarin 7.50 VL lqj lqDdqj Sur Sukker 20.00 M

vkbZvkbZ,pvkj 12@1 IIHR 12/1 34.17 M ekYVk Malta 16.67 L

eLdV Muskat 40.83 S xqY’kk jsM Gulsa Red 21.67 M

<ksydk Dholka 15.00 L ,,pihth&,p 3 AHPG-H 3 32.50 M

vkbZvkbZ,pvkj 19@10 IIHR 19/10 42.50 S xqys 'kkg Gul-e-Shah 14.17 L

tkyksj jsM Jalore Red 32.50 M lwjr vukj Surat Anar 15.83 L

mRdy Uthkal 10.83 L xqys 'kkg jkst fiad  
Gul-e-Shah Rose Pink

6.67 VL

dkyhflfju Kalisirin 17.50 L dqjoh Kurvi 38.33 M

,,pihth&lh 1 AHPG-C1 14.17 L csnkuk lhMysl  
Bedana Sedana

21.67 M

[kksx Khog 37.50 M T;ksfr Jyoti 25.83 M

dksbac OgkbV Coimb. White 43.33 S ih&13 P-13 29.17 M

lsg lfju Saih Sirin 42.50 S vkxk Agah 16.67 L

,evkj 599 MR 599 15.83 L bZlh&12613 EC-12613 20.83 M

,,pihth&lh 3 AHPG-C3 8.33 VL ,,pihth&,p 4 AHPG-H 4 14.17 L

;jdM Yercaud 47.50 S vfpdnkuk Achik Dana 17.50 L

tks/kiqj laxzg.k Jodhpur collection 37.50 M lq[kZ vukj  Surkh Anar 35.83 M

csnkuk fFku fLdu Bedana Thin Skin 29.17 M vkbZlh  IC-318712 55.83 VS

,,pihth&lh 4 AHPG-C4 14.17 VL ,pih dysD’ku  HP Collec. 5.83 VL

ih&23 P-23 44.17 S xksek[kV~Vk  Goma Khata 14.17 L

ih&21 P-21 14.17 L Qwys vjDrk  Phule Arakta  37.50 M

, ds vukj A K Anar 22.50 M Hkxok  Bhagwa 29.17 M

ih&26 P-26 25.83 M

  VS: Very severe; S: Severe; M: Moderate: L: Low; VL: Very Low
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rkfydk 74 - vukj dh fofHkUu fdLeksa esa tSojlk;fud Qy fo’ks"krk,a
Table 74 . Biochemical (allelochemical) fruit traits of different cultivars of pomegranate

fdLesa 
Cultivars

izdksi izfr’kr 
Infestation (%)

QsukWfyDl 
Phenolics mg GAE/g DW

¶ysoksuksbM~l 
Flavonoids mg catechin 

Equi./g DW

tkyksj lhMysl Jalore Seedless 23.33 42.68 2.83

tks/kiqj jsM Jodhpur Red 27.50 45.73 3.03

dtkdh vukj Kajaki Anar 55.00 34.10 2.51

nksjlkrk ekyql Dorsata Malus 47.50 36.27 2.66

Lkgkjuiqj Saharanpur 25.00 42.33 3.15

csflu lhMysl Bassin Seedless 9.17 36.18 2.47

Lihu lsdfju Speen Sacarin 7.50 45.63 4.05

<ksydk Dholka 15.00 45.50 3.19

mFkdy Uthkal 10.83 44.80 3.27

lSg flfju Saih Sirin 42.50 38.59 2.70

,,pihth&lh3  AHPG-C3 8.33 49.44 3.66

ih &23 P-23 44.17 37.92 2.61

VwtsfVl bZlh 4347 Tujetis EC 4347 15.00 44.25 3.35

lqj lqDdj Sur Sukker 20.00 41.36 2.93

xqys’kk jkstfiad Gul-e-Shah Rose Pink 6.67 48.94 3.72

vxkg  Agah 16.67 47.37 3.28

vfpd nkuk Achik Dana 17.50 46.31 3.04

vkbZlh IC-318712 55.83 43.33 2.87

,pih dysD’ku HP Collec. 5.83 49.88 4.48

xksek [kV~Vk Goma Khata 14.17 38.50 2.84

Qwys vjDrk Phule Arakta  37.50 42.34 3.27

Hkxok  Bhagwa 29.17 43.74 3.35

lg&laca/k Correlation -0.621 -0.617

Ñf"k foLrkj

izfrosnu vof/k ds nkSjku] fdlkuksa ds [ksrksa esa 
csgrj çkS|ksfxfd;ksa ds gLr{ksi ds fy, fuEufyf[kr 
foLrkj dk;ZØe vkSj xfrfof/k;ka vk;ksftr dh xbZaA

bl o"kZ [kjhQ] xzh"e vkSj jch ekSle ds nkSjku 
chdkusj ftys ds iseklj] ukiklj] f[kafp;k] ljdqaft;k 
xk¡o ds fdlkuksa ds [ksrksa ij dkpjh] QwVddM+h] rksjbZ] 
csj] [kstM+h] ikyd dh X;kjg ,Q,yMh vk;ksftr dh 
xbZA fjiksVZ dh xbZ vof/k ds nkSjku ,Q,yMh ds 
vykok] çkS|ksfxdh ds 44 fof/k çn'kZu dk laLFkku esa 

Agricultural Extension

During the reported period, the following 
extension programmes and activities were 
organized for intervention of the improved 
technologies on farmers’ fields.   

Eleven FLDs of improved varieties of kachri, 
snapmelon, ridge gourd, ber, khejri, spinach 
(Palak) were conducted on farmers’ fields of 
Pemasar, Napasar, Khinchiya, Sarakunjiya village 
of Bikaner district during the Kharif, Summer 
and Rabi season of the year. Addition to FLDs, 44 
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vkus okys fdlkuksa ;k fdlkuksa ds [ksrksa esa tkdj çn'kZu 
fd;k x;k FkkA

fjiksVZ dh xbZ vof/k ds nkSjku 05 laLFkku ifjlj@
ifjlj ls ckgj esa fdlku çf'k{k.k dk;ZØe vk;ksftr 
fd, x,A

o"kZ 2018&19 ds [kjhQ ekSle ds nkSjku chdkusj 
ftys ds vkEcklj xk¡o esa QwVdkdM+h dh csgrj fdLe 
¼,,p,l&82½ ij ,d fdlku Ldwy dk vk;kstu fd;k 
x;kA

fdlkuksa ds [ksrksa @xkaoksa esa pkSchl uSnkfud vkSj 
lykgdkj nkSjs fd, x, vkSj fdlkuksa @ xzkgdksa dks 
mudh leL;kvksa dks gy djus ds fy, O;kogkfjd 
rduhdh Kku fn;k x;kA

fdlkuksa dks Qlyksa dks O;kid :i ls viukus gsrq 
çksRlkfgr djus ds fy, dqN deksfMVh ¼tSls dkpjh] 
QwVddM+h] csj] [kstM+h] vkyw] vkfn½ fodflr dh xbZA

—f"k ckxokuh ds {ks= esa d`"kd efgykvksa dks l'kä 
cukus ds fy, ;k=k] cSBdsa @ lewg ppkZ çf'k{k.k] 
lgHkkfxrk] vkfn tSlh dqN xfrfof/k;k¡ Hkh vk;ksftr 
dh xbZaA

dkpjh ¼,,pds&119½ vkSj QwVddM+h ¼,,p,l&82½ 
dh mUur fdLeksa dks viukus] ulZjh cukus vkSj csj vkfn 
m|kfudh Qlyksa dks yxkus ls vk, lkekftd&vkfFkZd 
ifjorZu vkSj vU; çHkkoksa ij vkdyu fd;k x;k vkSj 
ifj.kkeksa ds :i esa çLrqr djus ;ksX; v/;;u ds 
vkadMs+@lwpukvksa dks O;ofLFkr fd;k x;k FkkA

fdlku izf'k{k.kksa dk vk;kstu

izfrosnu vof/k ds nkSjku] laLFkku ifjlj@ifjlj 
ls ckgj esa fdlku çf'k{k.k dk;ZØe vk;ksftr fd, 
x,A 

fnukad 21-04-18 dks chdkusj ftys ds f[kafp;k xk¡o 
¼4 ds,p,e½ esa ^xeZ 'kq"d ifjfLFkfr;ksa esa dn~nqoxhZ; 
lfCt;ksa dh mUur mRiknu rduhd^ ifjlj ls ckgj 
dk fdlku çf'k{k.k dk;ZØe dk vk;kstu fd;k x;kA

fnukad 10-07-2018 dks chdkusj ftys ds f[kafp;k 
xk¡o ds fdlku vej pan ekyh iq= Jh dkuk jke ekyh 
ds [ksr ij ^tSfod [ksrh ds ykHk^ fo"k; ij ifjlj 
ls ckgj dk fdlku çf'k{k.k dk;ZØe vk;ksftr fd;k 
x;kA 

method demonstration of the technologies were 
also performed at the institute to the visiting 
farmers or while visiting to the farmers’ fields 
during the reported period.  

During the reported period 05 on/off campus 
farmers training programmes were organized. 

One farmers school on improved variety of 
snapmelon (AHS-82) was organized in Ambasar 
village of Bikaner district during the Kharif season 
of 2018-19.

Twenty four diagnostic and advisory visits 
made to farmers fields/villages and gave practical 
technical exposure to farmers/ clients to solve 
their problems.

Some of the commodity (like kachri, 
snapmelon, ber, khejri, patota, etc.) were 
developed for encouraging the farmers to the 
wide adoption of the crops.

Some of the activities like visit, meetings/
group discussion training, interaction, etc. were 
also organized to empower the farm women in 
the field of arid horticulture. 

The work on socio-economic and other 
impact of adoption of improved varieties of Kachri 
(AHK-119 and snapmelon (AHS-82), ber and 
generation of nurseries  arid horticultural crops 
was carried out and the data/information of the 
study were systematised in presentable form as 
outcomes.  

Farmers’ trainings organized  

During the reported period, the following on/
off campus farmers’ training programmes were 
organized. 

The off campus farmers’ training programme 
entitled as “Improved production technologies 
of cucurbit vegetables hot arid conditions” was 
conducted in Khichiya village (4 KHM) of Bikaner 
district on 21.04.18.

The off campus farmers’ training programme 
entitled as “Benefits of the organic farming” was 
conducted  at Farm of Sh. Amar Chand Mali S/o 
Kana Ram Mali of Khinchiya village of Bikaner 
District  10.07.2018. 
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fnukad 27-07-2018 dks d`fodsa] tSlyesj ds lg;ksx 
ls ,d fnolh; fdlku çf'k{k.k dk;ZØe dk vk;kstu 
fd;k vkSj tSlyesj ftys ds 25 xk¡oksa ds fdlkuksa dks 
[kstM+h ¼Fkkj 'kksHkk½] ylksM+k ¼Fkkj cksYM½ QwVddM+h 
¼,,p,l&82½ dh mUur fdLeksa ds ikS/ks@cht forfjr 
fd,A 

fnukad 14-10-2018 dks chdkusj ftys ds vkEcklj 
xk¡o esa ^'kq"d lCth mRiknu dh vk/kqfud rduhdsa^ 
fo"k; ij ifjlj ls ckgj dk fdlku çf'k{k.k dk;ZØe] 
dk vk;kstu fd;k x;kA

vkRek] chdkusj ds lg;ksx esa fnukad 29-08-2018 ls 
30-08-2018 ds nkSjku laLFkku ifjlj esa ^'kq"d ckxokuh 
Qlyksa dh csgrj mRiknu çkS|ksfxfd;ka^ fo"k; ij nks 
fnolh; fdlku çf'k{k.k dk;ZØe vk;ksftr fd;k x;k 
FkkA

fnukad 11-02-2019 ls 03-03-2019 ds nkSjku laLFkku 
esa ^xq.koÙkk;qDr cht mRiknu^ ij 21 fnuksa ds fdlku 
çf'k{k.k dk;ZØe dk vk;kstu fd;k x;k FkkA

fnukad 05-03-2019 ls 25-03-2019 ds nkSjku laLFkku 
esa ^tSfod mRikn^ ij 21 fnuksa ds fdlku çf'k{k.k 
dk;ZØe dk vk;kstu fd;k x;kA

fnukad 25-03-19 ls 31-03-19 dh vof/k ds nkSjku 
,llh,lih ;kstuk ds rgr 16 ifjlj esa@ifjlj ls 
ckgj ds çf'k{k.k dk;ZØe vk;ksftr fd, x,A

vfxze iafDr izn'kZuksa dk vk;kstu

bl izfrosnu vof/k ds nkSjku fuEufyf[kr ,Q,yMh 
vk;ksftr fd;s x;s FksA

vkEcklj xk¡o ds Jh vjfoan flag iq= Jh gfj flag 
xgyksr ds [ksr esa fnukad 18-07-2018 dks QwVddM+h 
¼,,p,l&82½ dh mUur fdLe dk izn'kZu yxk;k x;kA 

fnukad 21-07-2018 dks chdkusj ftys dk iseklj 
xk¡o ds Jh rstjke dqduk ds [ksr esa [kstM+h ¼Fkkj 
'kksHkk½] csj ¼xksyk] Fkkj lsfodk] cukjlh dM+kdk½ vkSj 
QwVddM+h ¼,,p,l&82½ dh mUur fdLesa dh ,Q,yMh 
vk;ksftr dh xbZaA 

fnukad 23-08-2018 dks ukiklj xk¡o ds Jh txnh'k 
tkuh iq= Jh x.ks'kk jke tkuh ds [ksr esa csj ¼xksyk lsc] 
HkqHkjkt½ dh mUur fdLe dk ijh{k.k izn'kZu yxk;k 
x;kA

vkyw dh mUur fdLeksa ¼dqQjh T;ksfr] ds- flaèkwjh 
vkSj ds- ykodj½ dk izn'kZu fnukad 03-11-18 dks 

Organized one day farmers training 
programme in collaboration with KVK, Jaisalmer 
on 27.07.2018 and distributed plants/seeds of 
improved varieties of khejri (Thar Shobha), Lasora 
(Thar bold)  snapmelon (AHS-82) to farmers of 25 
villages of Jaisalmer district.

The off campus farmers’ training programme 
entitled “Modern technologies of arid vegetable 
production” was conducted in Ambasar village of 
Bikaner district on 14.10.2018.

Two days on campus farmers’ training 
programme entitled as “ Improved production 
technologies of arid horticultural crops” was 
conducted at the Institute in collaboration ATMA, 
Bikaner  during 29.08.2018  to  30.08.2018.

There was conducted 21 days farmers training 
programme on  “Quality Seed Production”  in the 
Institute during 11.02.2019 to 03.03.2019. 

There was conducted  21 days farmers 
training programme on “ Organic Products “ in the 
Institute during 05.03.2019 to 25.03.2019 .  

There were conducted 16 on/off campus 
training programme under SCSP Scheme during 
the period of 25.03.19 to 31.03.19. 

Front Line Demonstration (FLDs) conducted

During the reported period, the following 
FLDs were conducted.  

FLD of improved variety of  snapmelon (AHS-
82) was conducted in Ambasar village at farm of 
Sh. Arvind Singh S/O Sh. Hari Singh Gahlot on 
18.07.2018. 

FLD of improved varieties of Khejri (Thar 
shobha), ber (Gola, Thar Sevika, Banarasi Kadaka) 
and snapmelon (AHS-82) were conducted at field 
of Sh. Tejaram Kukana, Pemasar village of Bikaner 
district on 21.07.2018.

FLD of improved variety of ber (Gola Seb, 
Bhubharaj)  was conducted at the field of Jagdish 
Jani S/o Ganeshya Ram Jani of Napasar village on 
23.08.2018

FLD of improved variety of potato (Kufri Jyoti, 
K. Sindhuri and K. Lavkar) was conducted at the 
field of Sh. Amarchand Mali S/O Sh. Kana Ram 
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chdkusj ftys ds xzke&f[kafp;k ¼4 ds,p,e½ ds Jh 
vejpan ekyh iq= Jh dkuk jke ekyh ds [ksr esa yxk;k 
x;k FkkA

vkyw dh mUur fdLeksa ¼dqQjh ykodj vkSj ds- 
fla/kqjh½ dk fnukad 06-11-18 dks chdkusj ftys ds 
xzke&f[kafp;k ¼42 ds,p,e½ ds Jh xksiky ikjhd iq= 
Jh xksfoan ikjhd ds [ksr esa yxk;k x;k FkkA

fnukad 05-03-19 dks chdkusj ds f[kafp;k xk¡o ds 
Jh vkse ekyh iq= Jh dkuk jke ekyh ds [ksr esa rksjbZ 
¼Fkkj dj.kh½ vkSj QwVddM+h ¼,,p,l&82½ dh mUur 
fdLeksa dk izn'kZu yxk;k x;kA

chdkusj ds ljgdqaft;k xk¡o ds Jh caVh flag iq= 
Jh çse flag }kjk Jh Jhsaæ flag ds [ksr esa fnukad 06 03-
19 dks rksjbZ ¼Fkkj dj.kh½ vkSj QwVddM+h ¼,,p,l&82½ 
dh mUur fdLeksa dk izn'kZu yxk;k x;kA 

izn'kZfu;ksa dk vk;kstu 

o"kZ 2018&19 ds nkSjku fuEufyf[kr rduhdh 
izn'kZfu;ksa dk vk;kstu fd;k x;kA

fnukad 05-07-2018 dks ,uvkjlhlh esa LFkkiuk 
fnol ds nkSjku laLFkku çn'kZuh yxkbZ vkSj Hkkx fy;k 
x;kA

fnukad 02-10-2018 dks ,uvkjlhlh esa fdlku esyk 
¼d`f"kQsLV½ ds nkSjku laLFkku çn'kZuh yxkbZA lekjksg 
ds nkSjku laLFkku dks r`rh; iqjLdkj feykA

fnukad 27& 29 vDVwcj] 2018 ls vkbZlh,vkj&lsaVªy 
baLVhVîwV Q‚j ,jhM g‚fVZdYpj] chdkusj esa vk;ksftr 
Þ,jhM g‚fVZdYpj Q‚j ,ugkaflax çksMfDVfoVh ,aM 
bdksu‚fed ,EikojesaVß ij jk"Vªh; lEesyu ds nkSjku 
laLFkku çn'kZuh yxkbZ x;hA

geus fnukad 08-02-2019 dks ,uvkjlh,l,l] 
vtesj }kjk vk;ksftr ^chth; elkyk fdlku esyk 
laxks"Bh^ esa esa Hkkx fy;k vkSj laLFkku dh rduhdh 
çn'kZuh dks çnf'kZr fd;k] tgka gekjs laLFkku dks rhljs 
loZJs"B çn'kZuh iqjLdkj ls lEekfur fd;k x;kA

fnukad 13-09-2018 dks Hkkd`vuqi&dktjh] tks/kiqj 
}kjk vk;ksftr fdlku esyk vkSj fdlku uokpkj fnol 
esa Hkkx yssdj laLFkku dh ,d çn'kZuh LVky yxkbZ 
x;hA

fnukad 27-01-2019 dks laLFkku esa csj fnol ds 
nkSjku çn'kZuh yxkbZ xbZA

Mali,  Village-Khinchiya (4 KHM) of Bikaner district 
on 03.11.18

FLD of improved variety of potato  (Kufri 
Lavkar and K. Sindhuri) was conducted on the 
field of Sh. Gopal Pareek S/O Sh. Govind Pareek,  
Village-Khinchiya (42 KHM) of Bikaner district on 
06.11.18.

FLD of improved variety ridge gourd  (Thar 
Karni)  and snapmelon (AHS-82) at the field of  
Om Mali  S/o Kana Ram Mali, Khinchiya village of 
Bikaner on  05 03.19.

FLD of improved variety ridge gourd  (Thar 
Karni )  and snapmelon ( AHS-82)  in Sarahkunjiya 
village of Bikaner at the field of  Sh. Banti Singh 
S/O Sh Prem Singh C/o Sh Hs. Srendra Singh  on  
06 03.19. 

Exhibitions organized

The following technological exhibitions were 
organized during 2018-19.

Attended and display the institute exhibition 
during Foundation day of NRC Camel on 
05.07.2018.

Institute Exhibition was displayed during 
Kishan Mela (KRISHIFEST) at NRC Camel and 
got IIIrd Prize during the programme dated on 
02.10.2018.

Institute Exhibition was displayed during 
National Conference on “Arid Horticulture 
for Enhancing Productivity and Economic 
Empowerment” held at ICAR-Central Institute for 
Arid Horticulture, Bikaner from 27- 29 October, 
2018. 

We participated and displayed the 
technological exhibition of the institute in 
“Beejiya Masala Kisan mela evam Sangosthi” 
organized by NRCSS, Ajmer on 08.02.2019 where 
the exhibition our Institute was awarded with 
Third Best Exhibition Prize. 

Participated and organized an exhibition stall 
of the institute during the Kisan Mela and Farmers’ 
Innovation Day organized by ICAR-CAZRI, Jodhpur 
on 13.09.2018 

Institute Exhibition was displayed during Ber 
Diwas  at ICAR-CIAH Bikaner on 27.01.2019
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dsohds yw.kdjulj esa 07-03-2019 dks vk;ksftr 
ftyk fdlku esyk esa Hkkx fy;k vkSj gekjs laLFkku 
çn'kZuh dk çn'kZu fd;k vkSj çn'kZuh LVky esa çFke 
iqjLdkj thrkA

Attended and participated Distt. level Kishan 
Mela at KVK Lunkaransar and displayed our 
institute exhibition on 07.03.2019 and won first 
prize in exhibition stall.

fdlku esys esa izn'kZuh dk vk;kstu ,oa izFke iqjLdkj izkIr djrs gq,
CIAH exibitation displayed  in Kishan Mela at KVK Lunkaransar

Field Days organized

o"kZ 2018&19 ds nkSjku fuEufyf[kr iz{ks= fnolksa 
dk vk;kstu fd;k x;kA 

fnukad 21-04-18 dks ,Q,yMh LFkku ¼Jh vej pan 
ekyh] 4 ds,p,p] f[kfp;k xk¡o½ ij ,d iz{ks= fnol 
dk vk;kstu fd;k x;k ftlesa 35&40 fdlkuksa us 
Hkkx fy;k rFkk mudks dkpjh ¼,,pds&119½] QwVddM+h 
¼,,p,l&82½ vkSj fjt ykSdh ¼Fkkj dj.kh½ dh mUur 
fdLeksa dh tkudkjh nh x;hA

fnukad 23-04-2018 dks ,Q,yMh LFkku ¼ jktLFkku 
ds lhdj ftys ds dalokyh xk¡o ds j.k/khj pkS/kjh ds 
[ksr ij½ ij ,d iz{ks= fnol dk vk;kstu fd;k x;k 
ftlesa 30&35 fdlkuksa us Hkkx fy;k rFkk mudks dkpjh 
¼,,pds&119½ vkSj QwVddM+h ¼,,p,l&82½ dh mUur 
fdLeksa dh tkudkjh nh x;hA

fnukad 23-04-2018 dks ,Q,yMh LFkku ¼jktLFkku 
ds lhdj ftys ds Qrsgiqj ds ikl fdlku mek es?koky 
ds [ksr ij½ ij ,d iz{ks= fnol dk vk;kstu fd;k x;k 
ftlesa 25&30 fdlkuksa us Hkkx fy;k rFkk mudks dkpjh 
¼,,pds&119½ vkSj QwVddM+h ¼,,p,l&82½ dh mUur 
fdLeksa dh tkudkjh nh x;hA

fnukad 24-04-18 dks dsohds] ljnkj'kgj] pw: esa 
,Q,yMh LFkku ij ,d iz{ks= fnol dk vk;kstu fd;k 
x;k] ftlesa 10&15 fdlkuksa ,oa dsohds deZpkfj;ksa 
us Hkkx fy;k rFkk mudks dkpjh ¼,,pds&119½ vkSj 
QwVddM+h ¼,,p,l&82½ dh mUur fdLeksa dh tkudkjh 
nh x;hA

Field Days organized

The following Field Days were organized 
during the reported period (2018-19). 

Field Day was organized at FLD site (Amar 
Chand Mali field, 4 KHM, khichiya village) of 
improved variety kachri (AHK-119) and snapmelon 
(AHS-82), and ridge gourd (Thar Karni) on 21.04.18 
in which 35-40 farmers were participated. 

Field Day was organized at FLD site (on field 
of  Randhir Chaudhary, Kanswali village of Sikar 
district, Rajasthan) for improved variety kachri 
(AHK-119) and snapmelon  (AHS-82) on 23.04.18 
in which 30 -35 farmers were participated .

Field Day was organized at FLD site in 
Fatehpur ( Farmer-Uma Meghwal, Near Fatehpur 
of Sikar district) for improved variety kachri (AHK-
119) and  snapmelon  on 23.04.18 in which 25 - 30  
farmers were participated. 

Field day was organized at KVK, Sardarsahar, 
Churu  at FLD sites of improved variety of kachri 
(AHK-119) and  snapmelon (AHS-82)  on 24.04.18 
in which some farmers  10 to15 farmers and SMSs 
of above KVK participated.
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fn, x;s O;k[;ku 

lwfpr vof/k ds nkSjku laLFkku ;k laLFkku ds ckgj 
vk;ksftr fofHkUu fdlku çf'k{k.kksa ds nkSjku ckxokuh 
rduhdksa ls lacaf/kr 14 rduhdh O;k[;ku fn, x,A

izfrosnu vof/k ds nkSjku fdlkuksa] Nk=ksa] fgrèkkjdksa 
dks laLFkku esa ;k fdlkuksa ds [ksrksa dk nkSjk djus 
ds le; ckxokuh rduhdksa ls lacaf/kr 30 O;k[;ku  
fn,A

Lectures delivered

Delivered 14 technical lectures related to arid 
horticultural technologies during the different 
farmers’ trainings organized at the Institute or 
outside the Institute during the reported period.

Delivered 30 lectures related to arid 
horticultural technologies to visiting farmers, 
students, stakeholders at the institute or while 
visiting to the farmers fields during the reported 
period.

dkssyklj xkao esa ds'kqckla }kjk fdlku fnol dk vk;kstu
CIAH organised Kishan Diwas at village Kolasar, Bikaner

ds'kqckla }kjk fo'o e`nk LokLFk; fnol dk vk;kstu ,oa e`nk LokLF; dkMZ dk forj.k
CIAH organised World Soil Health Day and distributed the Soil Health Cards to the farmers

fdlku ikB'kkyk dk vk;kstu 

[kjhQ ekSle& 2018&19 ds nkSjku Jh vjfoUn 
flag iq= Jh gfj flag xgyksr] xk¡o& vkEcklj] ftyk& 
chdkusj] ds [ksr esa vkRek ds lg;ksx ls QwVddM+h dh 
mUur fdLe ¼,,p,l&82½ dh mRiknu rduhdksa ij 
,d fdlku ikB'kkyk dk vk;kstu fd;k x;kA  

Farmers’ School Organized 

A Farmers’  School on production technologies 
of improved variety (AHS-82) of snapmelon was 
conducted during the Kharif season 2018-19 at 
the field of Sh Aravind Singh S/O Sh Hari Singh 
Gahlot, Village- Ambasar, district- Bikaner, in 
collaboration with ATMA, Bikaner. 
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fdlku fnol dk vk;kstu % fnukad 23-12-2018 
dks chdkusj ds dksyklj xk¡o esa fdlku fnol euk;k 
x;k] ftlesa 100 ls vf/kd fdlkuksa] oSKkfudksa vkSj tu 
çfrfuf/k;ksa us Hkkx fy;kA

csj fnol dk vk;kstu% fnukad 27-01-2018 dks 
laLFkku esa Þcsj fnolß ij ,d cM+k dk;ZØe vk;ksftr 
fd;k x;k Fkk] ftlesa 800 ls vf/kd fdlkuksa] oSKkfudksa 
vkSj tu çfrfuf/k;ksa us Hkkx fy;k FkkA

Kisan Diwas celebrated: A kisan Dwas 
was celebrated in Kolasar village of Bikaner on 
23.12.2018 in which more than 100 farmers 
and scientists, public representatives were 
participated.

Ber Diwas organized: A big programme 
on “Ber Diwas” was organized in the institute 
on 27.01.2018 in which more than 800 farmers, 
scientists and public representatives were 
participated

izks- ch- Mh- dYyk] ekuuh; ea=h jktLFkku ljdkj dk csj fnol ds nkSjku mn~cks/ku
 Prof. B. D. Kalla, Hon'ble Minister, Rajasthan Govt. addressed gathering during Ber Diwas

ds'kqckla esa laoknnkrk lEesyu dk vk;kstu
Press conference organised at  CIAH, Bikaner  

ds'kqckla esa ,u,pch ds lkFk cSBd dk vk;kstu
Intraction meeting with NHB at  CIAH, Bikaner  

laoknnkrk lEesyu dk vk;kstu % fnukad 25-
10-18 dks laLFkku esa ,d ̂çsl d‚UÝsal^ vk;ksftr dh xbZ] 
ftlesa 30 ls vf/kd çsl ehfM;k ds yksxksa us Hkkx fy;k 
vkSj lgk;d egk funs'kd] ckxokuh foKku] Hkkd`vuqi] 
ubZ fnYyh vkSj laLFkku ds funs'kd ls ckxokuh fodkl 
ds fofHkUu igyqvksa ds ckjs esa ppkZ dh xbZA 

Press conference held : There was held a 
“press conference” at the institute  on 25.10.18 
in which more than 30 press media persons 
were participated and various discussions were 
made with ADG (Hort. Science), New Delhi and 
Director of the Institute about arid horticultural 
development.
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fdlku&oSKkfudksa vkilh ppkZ dk vk;kstu 
% laLFkku esa fnukad 28-10-18 ls 29-10-18 rd vkRek] 
chdkusj ds lg;ksx ls nks fnuksa dk oSKkfud&fdlku 
laokn dk vk;kstu fd;k x;k] ftlesa 32 çxfr'khy 
fdlkuksa us Hkkx fy;kA

—f"k f'k{kk fnol dk vk;kstu % fnukad 03-12-
18 dks laLFkku esa ^—f"k f'k{kk fnol^ dk vk;kstu fd;k 
x;k] ftlesa 100 Nk=ksa] oSKkfudksa] vf/kdkfj;ksa] [ksr 
Jfedksa us Hkkx fy;kA

fo'o e`nk LokLF; fnol euk;k x;k% fnukad 
05-12-18 dks chdkusj ftys ds f[kafp;k ¼4ds,p,e½ 
xk¡o esa Þfo'o e`nk LokLF; fnolß euk;k x;k] ftlesa 
yxHkx 100 fdlkuksa] oSKkfudksa vkSj [ksr Jfedksa us 
Hkkx fy;kA 

foKku fnol lekjksg%  fnukad 28-02-2019 dks 
laLFkku esa ^oKku fnol^ euk;k x;k] ftlesa 42 Nk=ksa] 
oSKkfudksa vkSj vU; vf/kdkfj;ksa us Hkkx fy;k FkkA 

fdlku dY;k.k vfHk;ku dk vk;kstu % Hkkjr 
ljdkj ds funsZ'kksa ds vuqlkj] fdlku dY;k.k vfHk;ku 
¼01-06-2018 ls 31-07-2018 rd½ dk vk;kstu fnukad 
27-07-2018 dks tSlyesj ftys ds dsohds ds lg;ksx 
ls tSlyesj ftys ds 25 xkaoksa ds 100 fdlkuksa dks 
[kstM+h ¼Fkkj 'kksHkk½] ylksM+k ¼Fkkj cksYM½ QwVddM+h 
¼,,p,l&82½ dh mUur fdLeksa ds ikS/kksa@chtksa dk 
forj.k fd;k x;kA  

fdlku dY;k.k dk;Z'kkyk % o"kZ 2022 rd 
fdlkuksa dh vk; nksxquh djus ds fy, Hkkjr ljdkj 
ds dk;ZØe ^xzke Lojkt vfHk;ku^ ds rgr fnukad 02-
04-18 dks chdkusj ftys ds fofHkUu LFkkuksa ij vkRek] 
chdkusj }kjk vk;ksftr ^fdlku dY;k.k dk;Z'kkyk^ esa 
laLFkku ds oSKkfud us Hkkx fy;k vkSj ;ksxnku fn;kA 

,eth,eth ;kstuk ds rgr laLFkku ds xksn 
fy, x, xk¡oksa esa vk;ksftr@lapkfyr dk;ZØe% 
esjk xk¡o esjk xkSjo] ,eth,eth ds rgr foÙkh; o"kZ 
2018&19 ds nkSjku laLFkku ds xksn fy, x, 05 xkaoksa 
ds fdlkuksa@xzkgdksa ds chp dbZ foLrkj dk;ZØe vkSj 
xfrfof/k;k¡ vk;ksftr dh xbZa tSls fd fdlkuksa ds nkSjs] 
cSBd@laxks"Bh] fopkj&foe'kZ] çf'k{k.k] ,Q,yMh] 
iz.kkyh çn'kZu] eksckby lykgdkj] lkatL; cukuk] Kku 
vkSj tkx:drk iSnk djuk] cht vkSj rduhdh lkfgR;] 
jksi.k lkexzh dk forj.k] vkfnA

Farmers-scientists interaction meet 
organized: There was organized two days at 
ICAR-CIAH, Bikaner from 28.10.18 to 29.10.18 
in collaboration of ATMA, Bikaner in which 32 
progressive farmers were participated. 

Celebration of Agriculture Education Day: 
A “Agriculture Education Day” was organized at 
the Institute on 03.12.18 in which 100 students, 
scientists, official, field workers participated. 

Celebrated the World Soil Health Day:  
The “World Soil Health Day” was celebrated at 
Khinchiya (4KHM) village of Bikaner district on 
05.12.18 in which about 100 farmers, scientists 
and field workers were participated.

Science Day celebration:  The “Science Day” 
was celebrated at the institute on 28.02. 2019 in 
which 42 students, Scientists and other officials 
were participated during the same.

  Organization of Kisan Kalyan Abhiyan: 
As per directions of GOI,  Kisan Kalyan Abhiyan 
(from 01.06.2018 to 31.07.2018) was organized  
in collaboration with KVK, Jaisalmer district and 
distributed plants/seeds of improved varieties 
of khejri (Thar Shpbha), lasora (Thar Bold)  
snapmelon (AHS-82) to 100 farmers of 25 villages 
of Jaisalmer district of Rajasthan on 27.07.2018.

Farmers Welfare Workshop: The scientist of 
the Institute attended and contributed  in “Farmers 
Welfare Workshop” organized by ATMA, Bikaner at 
different locations of Bikaner district on 02.04.18 
under “Gram Swaraj Abhiyan” programme of Govt. 
of India for doubling the farmers income by 2022.

Programmes and activities organized/
conducted in adopted villages  of the institute  
under MGMG Scheme: Several extension 
programmes and activities were  organized  
under Mera Gaon Mera Gaurav MGMG) Scheme 
in adopted villages of the institute like farmers’ 
visits, meeting/ Sangosthi,  discussions,  training, 
FLDs, method demonstrations, mobile advisory, 
creating linkages,  creating knowledge and 
awareness, distribution of seeds and planting 
materials, technical literature, etc. among the 
farmers/clients of the 05 adopted villages of the 
institute  during the financial 2018-19.
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fu"ikfnr vU; egRoiw.kZ foLrkj xfrfof/k;k¡ % 

cjlkr ds ekSle esa] jklhlj xkao ¼ns'kuksd½ ds 
fdlku ds [ksr ¼jkedqekj xksnkjk½ ij d`f"k çn'kZu 
fd;k x;k gSA çn'kZu LFky dh feêh ftlesa Øe'k% 
jsrhyh feêh gksrh gS ftlesa e`nk ih,p vkSj bZlh Øe'k% 
7-9 vkSj 0-43 Mh,l,e&1 gksrk gSA d`f"k çn'kZu ds fy, 
QwVddM+h ,,p,l&82 vkSj dkpjh ,,pds&119 ds 
cht fn, x, vkSj bu Qlyksa dks uohu rFkk mUur 
rduhfd;ksa dks viukrs gq, cksus dh lykg nh xbZ A  

Other important extension activities under taken: 

During rainy season, demonstration has been 
conducted at farmer’s field (Ramkumar Godara) 
of Rasisar village (Deshnok). The soil of the 
demonstration site having sandy soil containing 
soil pH and EC 7.9 and 0.43 dSm-1 respectively. 
Seed material given for demonstration of snap 
melon var. AHS-82 and Kachri var. AHK-119 and 
cultivating these crops with innovative and 
improved technological adoption. 

laLFkku }kjk dh x;h fofHkUu d`f"k foLrkj xfrfof/k;ksa dh ,d >yd
Different Agricultural Extension activities performed by the Institute

d`f"k foKku dsUnz] iapegy] xks/kjk KVK-Panchmahal, Godhra

iz{ks=k ijh{k.k On farm trials

Ø-la-
S. N.

'kh"kZd 
Title

lhtu 
Season

Qlyksa dk uke 
Name of crops

egRoiw.kZ lkexzh
 Critical input

1- dkyk puk esa lesfdr iks"k.k izca/ku 
Integrated nutrient management in black gram

[kjhQ 
Kharif 

dkyk puk
Black gram

cht  
Seed 

2- v/kZ’kq"d flafpr fLFkfr esa mRiknu vkSj mRikndrk ij 
çR;kjksfir chVh dikl dk çHkko
Effect of transplanted Bt cotton on production and 
productivity under semi-arid irrigated conditions

[kjhQ 
Kharif

chVh dikl
Bt cotton

cht  
Seed

3- uhacw dh dkxth uhcw fdLe ds mit vkSj xq.kkRed xq.kksa ij 
vkjMh,Q vkSj tSo moZjdksa dk çHkko
Effect of RDF and bio fertilizers on yield and qualitative 
attributes of acid Lime cv. Kagzi lime

[kjhQ 
Kharif

dkxth uhaCkw   
Kagzi lime

moZjd  
Fertilizers 

4- xzh"e ds nkSjku ykSdh esa ,pokbZoh dk ewY;kadu
Evaluation of HYVs of bottle gourd during summer

xzh"e 
Summer

ykSdh  
Bottle Gourd

cht  
Seed

5- v/kZ’kq"d fLFkfr esa rj ddMh dh Fkkj 'khry fdLe dk ewY;kadu 
Evaluation of long melon cv. Thar Sheetal under semi arid 
conditions

xzh"e 
Summer

rj ddM+h  
Long melon

cht  
Seed
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Ø-la-
S. N.

'kh"kZd 
Title

lhtu 
Season

Qlyksa dk uke 
Name of crops

egRoiw.kZ lkexzh
 Critical input

6- v/kZ’kq"d fLFkfr esa rksjbZ dh Fkkj dj.kh fdLe dk ewY;kadu 
Evaluation of ridge gourd cv. Thar Karni under semi arid 
conditions

xzh"e 
Summer

rksjbZ 
Ridge Gourd

cht
Seed

7- HkSlksa esa ,usLVªs’ku leL;k esa deh vkSj nqX/k mRiknu esa c<+ksrjh 
ij vks,QVh
OFT on increment of milk production and reduction of 
anestrous problem in buffalo

- HkSal
Buffalo

i’kq pksdysV
Pashu chocolate

8- flack;ksfVd liyesaVs’ku ds iz;ksx ls HkSlksa ds cPPkksa esa o`f) nj 
dks c<+kuk vkSj e`R;wnj dks ?kVkus ij vks,QVh
OFT to enhance the growth rate and reduction mortality in 
buffalo calves by use of symbiotic supplementation

- HkSal
Buffalo

ysDVkscsflyl $ ekUuu 
vksyhxkslsdsjkbM 
Lactobacillus 
+  Mannan 
oligosaccharide 

9- eVj esa Qyh cs/kd dhV ds izca/ku ij vks,QVh
OFT on management of pod borer, Helicoverpa armigera in 
pigeon pea

- eVj
Pigeon pea

beesDVhu csatks,V ,aM 
Qsjksesu Vªsi Emamectin 
benzoate and 
pheromone traps

10- chVh dikl ij xqykch c‚yokeZ dk çca/ku
OFT on management of pink bollworm on Bt cotton

[kjhQ 
Kharif

chVh dikl
Bt cotton

izksQsuksQkWl ,aM Qsjksesu 
Vªsi Profenophos  and 
Pheromone traps

 vfxze iafDr izn'kZu   Front line demonstrations (FLDs)

vfxze iafDr 
izn’kZu dk fooj.k  
Particular of the 
FLDs

ekSle  
Season

Qly 
Crops

fdLe 
Variety

egRoiw.kZ 
lkexzh  

Critical input

{ks=Qy   
Area 
(ha./ 
unit)

fdlku  
No. of 

farmers

mit ¼fDoa@gs½  
Yield (qt/ha.)

mit 
c<+ksrjh   

Increase in 
yield (%)

vk;%O;; 
vuqikr  

B:C ratio
iznf’kZr  
Demo

LFkkuh;  
Local

vkbZ,u,e ds lkFk 
,pokbZoh dk iz;ksx
Use of HYV with 
INM

[kjhQ
Kharif

lks;chu 
Soybean

ts ,l& 
335 

J S- 335

cht
Seed

05 10 17.50 14.20 23.24 3.60

vkbZ,u,e ds lkFk 
,pokbZoh dk iz;ksx
Use of HYV with 
INM

jch
Rabi

eDdk 
Maize

th,,e 3 
GAM-3

cht
Seed

10 25 - - - -

vkbZ,u,e ds lkFk 
,pokbZoh dk iz;ksx
Use of HYV with 
INM

[kjhQ
Kharif

eVj
Pigeon 

pea

,thVh 2
 AGT-2

cht
Seed

20 50 - - - -

vkbZ,u,e ds lkFk 
,pokbZoh dk iz;ksx
Use of HYV with 
INM

[kjhQ
Kharif

vj.Mh 
Castor

thlh,p 
7

GCH-7

cht
Seed

50 133 27.6 20.4 35.9 3.40

mUur rduhdh ds 
lkFk ,pokbZoh dk 
iz;ksx
Use of HYV with 
improved practices

[kjhQ
Kharif

fepZ 
Chilli

Jh oaMj
Shree 

Wonder

chtkadqj 
Seedling

04 10 172.60 128.70 34.11 3.85
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vfxze iafDr 
izn’kZu dk fooj.k  
Particular of the 
FLDs

ekSle  
Season

Qly 
Crops

fdLe 
Variety

egRoiw.kZ 
lkexzh  

Critical input

{ks=Qy   
Area 
(ha./ 
unit)

fdlku  
No. of 

farmers

mit ¼fDoa@gs½  
Yield (qt/ha.)

mit 
c<+ksrjh   

Increase in 
yield (%)

vk;%O;; 
vuqikr  

B:C ratio
iznf’kZr  
Demo

LFkkuh;  
Local

mUur rduhdh ds 
lkFk ,pokbZoh dk 
iz;ksx
Use of HYV with 
improved practices

jch
Rabi

cSaxu 
Brinjal

,u,llh  
626 B

NSC 626 
B

chtkadqj 
Seedling

04 10 342.50 265.20 29.14 4.19

mUur rduhdh ds 
lkFk ,pokbZoh dk 
iz;ksx
Use of HYV with 
improved practices

[kjhQ
Kharif

VekVj 
Tomato

vdkZ 
j{kd 
Arka 

Rakshak

chtkadqj 
Seedling

02 5 577.50 371.0 55.66 5.29

mUur rduhdh ds 
lkFk ,pokbZoh dk 
iz;ksx
Use of HYV with 
improved practices

jch
Rabi

lkSaQ
Fennel

th,Q 1
GF-1

cht 
Seed

2 5 11.25 9.30 22.96 3.13

mUur rduhdh ds 
lkFk ,pokbZoh dk 
iz;ksx
Use of HYV with 
improved practices

[kjhQ
Kharif

vke 
Mango

ds’kj 
vkSj 

jktkiqjh 
Kesar and 
Rajapuri

dyeh ikSèks 
Grafted plants

2 5 -

gjs pkjs dk mRiknu
Green fodder 
Production

jch
Rabi

Tokj
Sorghum

th,Q,l 
5

GFS-5

cht 
Seed

08 20 590 385 53.24 3.60

yo.kh; feJ.k 
Mineral mixture 
(chelated)

- HkSal
 Buffalo

- - - 20 6.90 5.82 18.55 2.99

ckMs+ esa ewxhZikyu 
Backyard poultry 
production

- ewxhZ
 Poultry

vkuan  
Anand 

fpDl 
Chicks

- 28 1576 1022 54.20 3.94

pwld dhM+ksa dk 
chVh dikl esa 
izcaèku 
Management of 
sucking pests in Bt 
cotton

[kjhQ
Kharif

chVh 
dikl  

Bt cotton

- ch- csfl;kuk] 
fFk,ehFkksDlk 
B. bassiana, 

Thiamethoxam, 
Acephate & 
Yellow traps

02 10 25.70 18.50 38.92 2.45

pwld dhM+ksa dk 
chVh dikl esa 
izcaèku 
Management of 
gram pod borer of 
chickpea

jch
 Rabi

Nksys  
Chickpea

- beesDVhu 
csatks,V 

Emamectin 
benzoate WG  
@ 5 g/10 lit.

02 10 16.50 13.25 24.53 2.17



174

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

izf’k{k.k dk;ZØe dk vk;kstu
Training programme organized 

izf’k{k.k dk fo"k;
Training  title

frfFk@vof/k
Date /duration

ykHkkFkhZ 
No. of beneficiaries 

lesfdr Qly iz.kkyh Integrated farming system 16.05.2018 42

nky mRiknu rduhd Pulses production technology 09-12.07.2018 22

vke dk izo/kZu Propagation of mango 10-25.07.2018 23

vke dh [ksrh Mango cultivation 16-19.07.2018 22

tyok;q le> lesfdr Qly iz.kkyh
Climate smart integrated farming system 

27.07.2018 26

[ksr esa cdfj;ksa dk mRiknu dSls c<+k,a
How to increase the productivity of goats in field condition

03-05.07.2018 33

o"kZHkj gjs pkjs dk mRikknu Green fodder production round the year 07-10.08.2018 21

lesfdr Qly iz.kkyh Integrated farming system 07.08.2018 117

Qyhokyh lfCt;ksa dh [ksrh Cultivation of solanaceous vegetable 17-20.08.2018 20

tyok;q le> d`f"k vkSj i’kqikyu 
Climate smart agriculture and animal husbandry 

31.08.2018 55

ckxokuh Qlyksa dk ikS/k’kkyk izca/ku
Nursery management of horticultural crops 

08-13.10.2018 23

tSfod [ksrh Organic farming 15-23.10.2012 20

nq/kk: i’kqvksa dk oSKkfud izca/ku Scientific management of dairy animals 19-28.11.2018 20

e/kqeD[kh ikyu izf’k{k.k  Training on beekeeping 19-28.11.2018 21

lesfdr Qly iz.kkyh Integrated farming system 17.12.2018 75

frygu mRiknu rduhd Oil seed  production technology 20-22.12.2018 20

v/kZ 'kq"d fLFkfr esa ckxokuh Qlyksa dh [ksrh esa izxfr’khyrk
Advances  in cultivation of horticultural crops under semi arid region

26-28.12.2018 20

nq/kk: i’kqvksa dk iks"k.k izca/ku Nutrition management of dairy bovines 02-05.01.2019 20

lesfdr Qly iz.kkyh Integrated farming system 04.01.2019 100

eDdk ds fy, lesfdr dhV izca/ku IPM for maize 09-11.01.2019 20

v/kZ’kq"d fLFkfr esa fofHkUu Qlyksa esa lesfdr iks"k.k izca/ku
INM in different crops under semi arid  condition

04-06.02.2019 28

Hk.Mkfjr Qlyksa ds dhM+ksa dk izca/ku Management of stored grain pests 14-16.02.2019 19

lesfdr Qly iz.kkyh Integrated farming system 07.02.2019 55

vke mRikd Mango grower 03-27.03.2019 20

foKku vkSj rduhdh ds }kjk fdlkuksa dk l’kfDrdj.k
Farmers empowerment through science and technology

12.03.2018 117
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d`fods }kjk vk;ksftr izf'k{k.k dk;ZØe  Training programmes organized by KVK

  fdlkuksa ds [ksrksa esa izn'kZu Demonstration at farmer’s field

MkW- ,- ds- flag] mi egkfuns'kd ¼d`f"k foLrkj½] Hkkd`vuqi] ubZ fnYyh d`fods dh fdlku xks"Bh esa Hkkx ysrs gq,  
lkFk esa laLFkku ds funs'kd izks- ¼MkW-½ ih- ,y- ljkst vkSj vU; x.kekU; vf/kdkjh
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vkdk’kok.kh] xks/kjk ls jsfM;ks okrkZ
Radio Talk broadcasting at All India Radio, Godhra

uke  Name fo"k;  Title fjdkfMZx dh frfFk 
Date of recording

M‚ dud yrk] v/;{k
Dr. Kanak Lata, Head 

Qykgkj dh Hkwfedk 

Role of fruit in diet 

23.10.2018

,tksyk mRiknu
Azolla production 

15.02.2019

M‚ ch ,l [kìk] ,l,e,l ¼,,p½ 
Dr. B. S. Khadda, SMS (A.H.)

cdjh ikyu dh oSKkfud fof/k  
Scientific method of goat rearing 

10.06.2018

ckMs+ esa ewxhZ mRiknu
Backyard poultry production 

29.10.2018

M‚ , ds jk;] ,l,e,l ¼e`nk foKku½ 
Dr. A. K Rai, SMS (Soil Science)

xsagq dh oSKkfud [ksrh 
Scientific cultivation of wheat 

29.10.2018

M‚ jkt dqekj] ,l,e,l ¼ckxokuh½
Dr. Raj Kumar, SMS (Hort.)

VekVj dh oSKkfud [ksrh 
Scientific cultivation of tomato 

29.10.2018

M‚ ,l [ktqfj;k ,l,e,l ¼IykaV çksVsD’ku½
Dr. S. Khajuria, SMS (Plant Protection)

dikl esa dhV izca/ku 
Pest management  in cotton

18.10.2018

MhMh fdlku] nwjn’kZu ls gSyks fdlku dk;ZØe
T.V. Programme on DD Kisan programs Name: Hello Kisan

fo"k;  Title fo"k; fo’ks"kK frfFk Date

d`f"k i;ZVu
Agriculture tourism 

M‚ dud yrk   
Dr. Kanak Lata 

18.11.2018 

QlyksijkUr rduhdh
Post harvest 

M‚ dud yrk   
Dr. Kanak Lata 

14.01.2019 
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lEidZ ,oa lg;ksx
LINKAGES AND COLLABORATIONS
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efgyk ,oa fnO;kax l'kfDrdj.k 
EMPOWERMENT OF WOMEN  
AND PERSON WITH DISABILITIES
Qlyksijkar rduhdh izf'k{k.k ls efgyk 
l'kfDrdj.k 

	 fnukad 26&28 ekpZ] 2019 ds nkSjku ,llh,lih 
;kstuk ds rgr laLFkku esa efgyk fdlkuksa ds fy, rhu 
fnolh; ,d çf'k{k.k dk;ZØe dk vk;kstu fd;k x;k 
FkkA çf'k{k.k dk eq[; mís'; çlaLdj.k çkS|ksfxfd;ksa ds 
lkFk xzkeh.k csjkstxkj efgykvksa dks l'kä cukuk FkkA 
yxHkx 65 efgykvksa us çf'k{k.k dk;ZØe esa lfØ; :i 
ls Hkkx fy;k gSA lS)kafrd i`"BHkwfe ds vykok] mUgsa 
izk;ksfxd :i ls Hkh izf'k{k.k fn;k x;kA O;kogkfjd 
:i ls] mUgsa xSj&fdf.or Qyksa ds is; inkFkZ tSls fd 
LDoS'k] jl] vkaoyk vk/kkfjr ekmFk Ýs'kuj] rjcwt 
fNyds dh dSaMh] fdUukSa eqjCck vkfn dks cukus ds ckjs esa 
fl[kk;k x;kA lkSj futZyhdj.k dh rduhd ds ckjs esa 
tkudkjh nsrs gq, mUgsa bl {ks= esa çpqj ek=k esa miyC/k 
lkSj mtkZ dk mi;ksx ds fy, çksRlkfgr fd;k x;kA

Women Empowerment through Post Harvest Training

A three day training programme was 
organized for the women farmers at ICAR-CIAH, 
Bikaner under the SCSP scheme during 26-28 
March, 2019. The main aim of the training was to 
empower the rural unemployed women with the 
processing technologies. About 65 women have 
actively participated in the training programme. 
In addition to the theoretical background, they 
were also exposed to hands-on-training practicals. 
In practicals, they were taught preparation of 
non-fermented fruit beverages such as squashes, 
nectar, aonla based mouth freshener, water melon 
rind candy, Kinnow marmalade etc. They were 
also briefed regarding the solar drying techniques 
and encouraged them to utilize the abundantly 
available solar energy in this region. 

efgyk fdlkuksa ds fy, çf'k{k.k dk;ZØe dk vk;kstu
Training programme organized for the women farmers at ICAR-CIAH, Bikaner

fnO;kaxksa dk l'kfDrdj.k 

laLFkku us fnO;kax efgyk&iq:"kksa ds fy, dk;kZy; 
Hkouksa@oSKkfud x`g] vkfn esa jSai vkSj ok'k:e dk 
fuekZ.k djok;k ftlls laLFkku esa vkrs le; mUgsa dksbZ 
dfBukbZ u gks vkSj oSKkfudksa uss muds lkFk okrkZ dh 
vkSj laxzgky;] ç;ksx {ks=ksa vkfn dk Hkze.k Hkh djk;kA 

Empowerment of person with disabilities (divyangian)

The Institute has created structure of ramp 
and washrooms in buildings/guest house for 
person with disabilities (divyangian) and scientist 
also interacted with them and conducted their 
visit to museum and experiment fields.
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iqjLdkj vkSj lEeku
AWARDS AND RECOGNITIONS

iqjLdkj

MkW- ih ,y ljkst

HkkÑvuqi&ds'kqckla] chdkusj dks jktf"kZ VaMu 
jktHkk"kk iqjLdkj 2016&17 dk f}rh; iqjLdkj 
ekuuh; Ñf"k ,oa fdlku dY;k.k ea=h Hkkjr ljdkj 
Jh jkèkkeksgu flag ds }kjk fnukad 18 tqykbZ 2018 dks  
iznku fd;kA

HkkÑvuqi&ds'kqckla] chdkusj dks Ñf"k iksVZy ij 
vkadM+s iznf'kZr djus gsrq lfpo] Ms;j ,oa egkfuns'kd 
HkkÑvuqi] ubZ fnYyh ds }kjk fnukad 04 fnlEcj 2018 
dks iz'kfLr i= izkIr gqvkA

HkkÑvuqi&ds'kqckla] chdkusj dks ,ldsvkj,;w 
chdkusj ds }kjk 07 ekpZ 2019 dks yw.kdj.klj esa 
vk;ksftr Ñf"k esys esa izn'kZuh ds fy, izFke iqjLdkj 
izkIr gqvkA

HkkÑvuqi&ds'kqckla] chdkusj dks vkRek] chdkusj 
,oa ,uvkjlhlh] chdkusj ds }kjk vk;ksftr Ñf"k esys esa 
izn'kZuh yxkus gsrq r`rh; iqjLdkj izkIr gqvkA

MkW- Mh- ds- lekfn;k

bf.M;u lkslkbZVh QkWj ,fjM gkfVZdYpj] chdkusj 
}kjk ds'kqckla] chdkusj ds jtr t;afr lekjksg fnukad 
28-09-2018 dks vkbZ,l,,p QSyks 2018 iqjLdkj ls 
lEekfur fd;k x;kA 

MkW- ,e- ds- tkVo

Hkkd`vuqi&ds'kqckla] chdkusj esa fnukad 27&29 
vDVwcj] 2018 ds nkSjku 'kq"d ckxokuh ij vk;ksftr 
jk"Vªh; laxks"Bh esa csLM vkWjy isij iqjLdkj iznku 
fd;kA 

MkW- Mh- ,l- feJk

Mhvkjihlh,;w] iwlk] leLrhiqj] fcgkj esa fnukad 
28&31 ebZ 2018 ds nkSjku vk;ksftr jk"Vªh; laxks"Bh esa 
lh,p,vkbZ] ubZ fnYyh ds }kjk lh,p,vkbZ QSyks 2018 
iqjLdkj izkIr fd;k x;kA 

Awards

Dr. P. L. Saroj

ICAR-CIAH, Bikaner received Rajarshi Tandan 
Rajbhasha Award  2018 (II Prize) from President 
of ICAR Society, Sh. Radha Mohan Singh, Hon’ble 
Minister of Agriculture & Farmers Welfare, Govt. of 
India on 18th July, 2018.

ICAR-CIAH, Bikaner received Certificate of 
Appreciation from Secretary, DARE & DG ICAR for 
proactively implementing ICAR Research Data 
Management Guidelines and uploading of all its 
Publications for the last 5 years in Krishi Portal on 
4th December, 2018. 

ICAR-CIAH, Bikaner received 1st prize for Best 
Stall Display during Farmers Fair at Lunkaransar, 
organized by SKRAU, Bikaner on 7th March, 2019

ICAR-CIAH, Bikaner received 3rd prize for Stall 
Display in Govt. group during Farmers Fair jointly 
organized by NRCC, Bikaner and ATMA of State 
Agriculture Department, Bikaner. 

Dr. D. K. Samadia

Awarded Fellow of Indian Society for Arid 
Horticulture during National Conference on Arid 
Horticulture for enhancing productivity and 
economic empowerment. 

Dr. M. K. Jatav

Received best poster award during National 
Conference on Arid Horticulture or Enhancing 
Productivity and Economic Empowerment 27-29th 
October 2018 at CIAH, Bikaner. 

Dr. D. S. Mishra

Received Fellow of CHAI Award-2018 
conferred by Confederation of Horticulture 
Association of India, New Delhi during National 
Conference on “Intensification and Diversification 
in Agriculture for Livelihood and Rural 
Development” at DRPCAU, Pusa, Samastipur, Bihar 



181

ICAR-CIAH, ANNUAL REPORT 2018-19

Hkkd`vuqi&ds'kqckla] chdkusj esa fnukad 27&29 
vDVwcj] 2018 ds nkSjku 'kq"d ckxokuh ij vk;ksftr 
jk"Vªh; laxks"Bh esa csLV iksLVj izn'kZu iqjLdkj iznku 
fd;kA 

jkek fo'ofo|ky;] dkuiqj esa fnukad 23&24 
Qjojh] 2019 ds nkSjku d`f"k ,oa v/khuLFk foKku 
vuqlaèkku ij vk;ksftr varjkZ"Vªh; laxks"Bh esa csLM 
vkWjy isij iqjLdkj iznku fd;kA 

Jh- :i pan cykbZ 

fnukad 29 flrEcj] 2018 ds nkSjku ,uvkjlh 
dsey] chdkusj esa vk;ksftr d`f"kQsLV esa izn'kZuh yxkus 
ij laLFkku dks r`rh; iqjLdkj izkIr gqvkA 

laLFkku esa vk;ksftr fgUnh psruk i[kokM+k ¼14&29 
flrEcj] 2018½ ds varxZr fganh ;wfudksM Vad.k 
çfr;ksfxrk esa f}rh; LFkku çkIr fd;kA

MkW- ,l- ,e- gy/kj 

Hkkjrh; d`f"k vuqla/kku ifj"kn~] ubZ fnYyh }kjk 
Hkkd`vuqi&ds'kqckl d`f"k ukWMy vf/kdkjh ds :i esa 
iz'kfLr izek.k&i= iznku fd;k x;kA 

Hkkd`vuqi&ds'kqckla] chdkusj esa fnukad 27&29 
vDVwcj] 2018 ds nkSjku 'kq"d ckxokuh ij vk;ksftr 
jk"Vªh; laxks"Bh esa csLM vkWjy isij iqjLdkj iznku 
fd;kA 

MkW- jkeds'k eh.kk 

fnukad 12&13 ekpZ 2019 dks ,ldsvkj,;w] chdkusj 
esa vk;ksftr jk"Vªh; laxks"Bh esa csLV vkWjy isij iqjLdkj 
izkIr fd;k x;kA 

MkW- vt; dqekj oekZ

fgUnh psruk i[kokM+k ¼14&29 flrEcj] 2018½ 
ds varxZr laLFkku esa Þdsaæ ljdkj ds  dk;kZy;ksa esa 
fgUnh dh fLFkfrß fo"k; ij vk;ksftr fgUnh laHkk"k.k 
çfr;ksfxrk es çFke LFkku çkIr fd;kA

laLFkku esa vk;ksftr fgUnh psruk i[kokM+k ¼14&29 
flrEcj] 2018½ ds varxZr ;wuhdksM fgUnh Vad.k 
çfr;ksfxrk esa çFke LFkku çkIr fd;kA

MkW- deys'k dqekj

laLFkku esa vk;ksftr fgUnh psruk i[kokM+k ¼14&29 
flrEcj] 2018½ ds varxZr fgUnh lkekU; Kku çfr;ksfxrk 
esa f}rh; LFkku çkIr fd;kA

during May, 28-31, 2018. 

Best Oral Award for the paper ‘Evaluation of 
pink pulped guava (Psidium guajava L.) genotypes 
under semi-arid conditions of Gujarat, in Int. 
Conference on “Advances in Agriculture & Allied 
Science Research held at Rama Univ., Kanpur, U.P. 
during February 23-24, 2019.

Sh. Roop Chand Balai

Institute exhibition was displayed during 
Kishan Mela (KRISHIFEST) at NRC Camel 
and got III Prize during the function on  
02.10.2018.

Won II prize under Hindi Tankan pratiyogitaa 
competition during Hindi Chetna Pakhwara on 29 
September, 2018.

Dr. S. M. Haldhar

As Nodal Officer, KRISHI, ICAR-CIAH received 
‘Certificate of Appreciation’ from Indian Council of 
Agriculture Research, New Delhi.

Received ‘Best Oral Award’ in National 
Conference on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment at ICAR-
CIAH, Bikaner from 27-29 October, 2018.

Dr. Ramkesh Meena

Best oral paper award “Performance of 
pomegranate variety Bhagwa in farmer’s 
field under hot arid region” in National 
Seminar on Entrepreneurship & Innovation in 
Agriculture for Socio Empowerment “held at  
SKRAU, Bikaner.

Dr. Ajay Kumar Verma

Got first prize in speech contest during Hindi 
awareness fortnight organized by CIAH, Bikaner 
from September 14-29, 2018. 

Got first prize in Hindi Typing contest during 
Hindi awareness fortnight organized by CIAH, 
Bikaner from September 14-29, 2018. 

Dr. Kamlesh Kumar

Received ‘Second Prize’ in ‘Hindi Samanya 
Gyan Pratiyogita’ in Hindi Chetna Pakhwara 
celebrated and organized by ICAR-CIAH, Bikaner 
during September 14-30, 2018. 
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MkW- fot; jkds'k jsM~Mh ,l-

laLFkku esa vk;ksftr fgUnh psruk i[kokM+k ¼14&29 
flrEcj] 2018½ ds varxZr fganh iksLVj çfr;ksfxrk esa 
izFke LFkku çkIr fd;kA

ohul baVjus'kuy QkmaMs'ku] pSUuS }kjk ckxokuh 
{ks= esa ;ax lkbafVLV vokMZ iznku fd;k x;kA 

lEeku 

MkW ih ,y ljkst 

,ldsvkj,;w] chdkusj }kjk fnukad 13 ekpZ 2019 
dks vk;ksftr jk"Vªh; lEesyu ds lekiu lekjksg esa 
eq[; vfrfFk ds :i esa Hkkx fy;kA

,ldsvkj,;w] chdkusj }kjk fnukad 30 tuojh 
2019 dks vk;ksftr ,u,bZih ¼HkkÑvuqi½ izk;ksftr 
izf'k{k.k dk;ZØe ds mn~?kkVu lekjksg esa eq[; vfrfFk 
dh Hkwfedk fuHkkbZA

,ldsvkj,;w] chdkusj }kjk fnukad 12&13 ekpZ 
2019 ds nkSjku vk;ksftr jk"Vªh; lEesyu ds rduhdh 
l= dh vè;{krk dh xbZA

jk"Vªh; chth; elkyk vuqla/kku dsUnz] vtesj 
}kjk fnukad 18 fnlEcj 2018 dks vk;ksftr 
vUrjkZ"Vªh; lEesyu ds 6osa rduhdh l= dh vè;{krk  
dh xbZA

Hkkjrh; Ñf"k vuqla/kku laLFkku] ubZ fnYyh esa 
fnukad 21 tuojh 2019 dks vk;ksftr iUnzgosa gwdj 
vokMZ dh fu.kkZ;d lfefr esa lnL; ds :i esa Hkkx 

fy;kA

MkW- ch- Mh- 'kekZ 

23&25 Qjojh] 2019 ds nkSjku oh,u,edsoh] 
ijHkuh esa vk;ksftr ,fØi] 'kq"d {ks= Qy dh rsohloha 
dk;Z'kkyk esa ,D'ku Vsdu fjiksVZ vkSj Iysujh l=ksa esa 
jSiksfV;lZ ds :i esa dke fd;kA

26 twu] 2018 dks Hkkd`vuqi&dktjh] vkjvkj,l] 
chdkusj esa vukj mRiknu rduhdksa vkSj leL;kvksa ij 
çf'k{k.k dk;ZØe esa ih,p,e l= ds v/;{k ds :i esa 
dk;Z fd;kA

Hkkd`vuqi] ubZ fnYyh us Hkkd`vuqi&dktjh] tksèkiqj 
dh laLFkku çca/ku lfefr ds lnL; ds :i esa ukekafdr 
fd;kA

Dr. Vijay Rakesh Reddy S

Received first prize in hindi poster making 
competition organized as a part of Hindi Chetna 
Pakhwada during Sept. 2018 at ICAR-CIAH, 
Bikaner.

Received the Young Scientist Award in the 
field of Horticulture from Venus International 
Foundation, Chennai.

Recognitions

Dr. P. L. Saroj

Participated as Chief Guest during valedictory 
function of National Seminar on “Entrepreneurship 
and innovation in agriculture for socio-economic 
empowerment of farmers” at SKRAU, Bikaner 
on13th March, 2019.

Acted as Chief Guest to inaugurate NAEP 
(ICAR) programme on “Importance and scope of 
fruit and vegetable preservation in India” on 30th 
Jan., 2019 at SKRAU, Bikaner. 

Acted as Chairman of Technical Session on 
in National Seminar on “ Entrepreneurship and 
innovation in agriculture for socio-economic 
empowerment of farmers” at SKRAU, Bikaner.

Acted as Chairman on 6th Technical Session 
of International Conference at NRCSS, Ajmer 
18.12.2018.

Acted as Member of 15th Hooker Award 
Judging Committee at IARI, New Delhi on 
21.01.2019.

Dr. B. D. Sharma

Acted as Rapporteurs in Action Taken Report 
and Plenary Sessions in XXIII Workshop of AICRP 
on AZF, held at VNMKV, Parbhani during 23-25th 
February, 2019.

Acted as Chairman of the session PHM in 
training programme on pomegranate production 
technologies and problems on 26th June, 2018 at 
ICAR-CAZRI, RRS, Bikaner.

ICAR, New Delhi has nominated as Member of 
Institute Management Committee of ICAR-Central 
Arid Zone Research Institute, Jodhpur. 
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Hkkd`vuqi] ubZ fnYyh us Hkkd`vuqi&Mhvkj,e] 
Hkjriqj ds laLFkku çca/ku lfefr ds lnL; ds :i esa 
ukekafdr fd;kA

13 Qjojh] 2019 dks tks/kiqj esa vk;ksftr 13 
vkbZlhMhMh esa iksLVj ewY;kadu lfefr ds v/;{k ds 
:i esa dk;Z fd;kA

ekuuh; v/;{k egksn; us VafV;k fo'ofo|ky;] 
Jhxaxkuxj ds v/;;u cksMZ us —f"k ladk;] 
esa nks o"kksaZ ds fy, ckgjh lnL; ds :i esa  
ukfer fd;kA

MkW- lat; flag 

fnukad 27&29 vDVwcj] 2018 ls ds'kqckla] 
chdkusj esa bafM;u lkslkbVh Q‚j ,fjM g‚fVZdYpj  
}kjk vk;ksftr 'kq"d ckxokuh ij jk"Vªh; lEesyu ds 
lg&vk;kstu lfpo ds :i esa dk;Z fd;kA

d‚yst v‚Q g‚fVZdYpj ,aM Q‚jsLVªh] >kykokM+] 
jktLFkku }kjk 18&19 Qjojh] 2019 ds nkSjku vk;ksftr 
jk"Vªh; laxks"Bh esa v/;{k vkSj jsiksfVZ;j ds :i esa dk;Z 
fd;kA

27&28 tuojh] 2019 ds nkSjku ls dsohds] vUrk] 
ckjka] jktLFkku }kjk vk;ksftr jk"Vªh; laxks"Bh esa 
la;kstd ds :i esa dk;Z fd;kA

23&25&2&2019] ds nkSjku olarjko ukbd 
ejkBokM+k —f"k fo|k ihB] ijHk.kh] esa ,vkbZlhvkjih 
,fjM ÝwV~l dh cSBd esa IykaV tsusfVd fjlkslsZl *ds 
l= esa jsiksfVZ;j dk dk;Z fd;kA

MkW- ,l- ds- ekgs'ojh

Hkkd`vuqi&ds'kqckla] chdkusj esa fnukad 27&vDVwcj] 
2018 ds nkSjku vk;ksftr jk"Vªh; laxks"Bh esa rduhdh 
l=&5 esa jsiksfVZ;j dh Hkwfedk ds fy, ukfer fd;k 
x;kA 

25&30-03-2019 ds nkSjku ,llh,lih ;kstuk 
ds varxZr chdkusj ds xzkeksa izf'k{k.k&6 esa ifjlj ds 
ckgj fo"k; leUo;d@fo'ks"kK ds :i esa fdlkuksa dks 
izf'k{k.k fn;k x;kA 

MkW- ,l- vkj- ehuk 

bf.M;u lkslkbZVh QkWj ,fjM gkfVZdYpj] chdkusj 
}kjk ds'kqckla] chdkusj ds jtr t;afr lekjksg fnukad 
28-09-2018 dks vkbZ,l,,p QSyks 2018 iqjLdkj ls 
lEekfur fd;k x;kA 

ICAR, New Delhi has nominated as Member of 
Institute Management Committee of ICAR-DRMR, 
Bharatpur.

Chairman of poster evaluation Committee in 
13 ICDD held at Jodhpur during 11-14th February, 
2019.

Hon’ble President, nominated as External 
Member, Faculty of Agriculture, Board of Studies 
of Tantia University, Sriganganagar for the two 
years.

Dr. Sanjay Singh

Acted as Co-organizing secretary the NCAH 
for enhancing productivity and economic 
empowerment, organised by ISAH at CIAH, 
Bikaner  from 27-29 October, 2018.

Acted as chairman and rapporteur in the 
National seminar organised by College of 
Horticulture and Forestry, Jhalawar, Rajasthan.

Acted as convener in the National seminar  
organized by KVK, Anta, baran, Rajasthan from 27-
28 January, 2019.

Acted as Rapporteur for the session ‘Plant 
Genetic Resources’ in Group workers meeting of 
AICRP Arid Fruits at from 23-2-2019 to 25-2-2019, 
Vasantrao Naik Marathwada Krishi Vidya Peeth, 
Parbhani, Maharastra.

Dr. S. K. Maheshwari

Served as “Rapporteur’ in technical session-v 
(biotic stress management) of national conference 
on “Arid Horticulture for Enhancing Productivity 
and Economic Empowerment” organized by 
Indian Society for Arid Horticulture at ICAR-CIAH, 
Bikaner during 27-29th October, 2018. 

Served as ‘Training Co-ordinator’ in 01 day off- 
campus Farmer’s training programme (06 Nos.) on 
different aspects of plant protection in the villages 
of Bikaner district under SC-SP scheme during 25 
to 30th  March, 2019.

Dr. S. R. Meena

Honoured as “Fellow ISAH-2018” by Indian 
Society for Arid Horticulture ICAR-CIAH,  
Bikaner.



184

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

ds'kqckla] chdkusj ds }kjk csj fnol lekjksg 
fnukad 27-01-2019 esa vk;kstd la;kstd dh Hkwfedk ds 
fy, ekfur fd;k x;kA 

MkW- ,e- ds- tkVo  

lhvks,] ,ldsvkj,;w] chdkusj esa ih,p-Mh- 
dk;ZØe ds fy, e`nk foKku esa tSo jlk;u vkSj e`nk 
tSfod lkexzh fo"k; ij fo"k; v/;kid ds :i esa  
dk;Z fd;kA 

MkW- ih- ih- flag  

laLFkku esa vk;ksftr fgUnh psruk i[kokM+k ¼14&29 
flrEcj] 2018½ ds varxZr fganh esa 'kks/k ys[k iksLVj 
çfr;ksfxrk esa f}rh; LFkku çkIr fd;kA

25&30-03-2019 ds nkSjku ,llh,lih ;kstuk 
ds varxZr chdkusj ds xzkeksa izf'k{k.k&6 esa ifjlj ds 
ckgj fo"k; leUo;d@fo'ks"kK ds :i esa fdlkuksa dks 
izf'k{k.k fn;k x;kA 

MkW- ,- ds- flag  

fnukad 18&19 Qjojh] 2019 ds nkSjku lh,p,Q] 
>kykokM+ esa vk;ksftr jk"Vªh; laxks"Bh esa rduhdh l= 
esa jsiksfVZ;j dh Hkwfedk ds fy, ukfer fd;k x;kA 

d`fods] vark] dksVk esa fnukad 27&28 tuojh] 2019 
ds nkSjku vk;ksftr jk"Vªh; laxks"Bh esa la;kstd dh 
Hkwfedk ds fy, ukfer fd;k x;kA

MkW- oh- oh- vIikjko  

dsckids] xks/kjk] xqtjkr esa fnukad 01&30 twu] 
2018 ds nkSjku vk;ksftr dh xbZ chVsd ds fo|kfFkZ;ksa 
ds izf'k{k.k esa lg dk;ZØe funs'kd dh Hkwfedk ds fy, 
ukfer fd;k x;kA

dsckids] xks/kjk] xqtjkr esa fnukad 01&31 tuojh] 
2019 ds nkSjku vk;ksftr dh xbZ chvkj,l ds fo|kfFkZ;ksa 
ds izf'k{k.k esa dk;ZØe leUo;d dh Hkwfedk ds fy, 
ukfer fd;k x;kA 

dsckids] xks/kjk] xqtjkr esa fnukad 01 Qjojh 
ls 31 ebZ] 2018 ds nkSjku vk;ksftr dh xbZ chVsd 
ds fo|kfFkZ;ksa ds pkj ekg ds izf'k{k.k dk;ZØe 
esa dk;ZØe leUo;d dh Hkwfedk ds fy, ukfer  
fd;k x;kA 

Nominated and worked as “Convenor” of 
the during the organization of “Ber Diwas” at the 
Institute ICAR-CIAH, Bikaner on 26.01.2019. 

Dr. M. K. Jatav

Acted as course teacher of Soil-621/3(2+1)- 
Bio-chemistry of Soil Organic Matter Ph.D. 
Programme (2nd Semester) of Academic session 
2018-19 at COA, SKRAU, Bikaner.

Dr.  P. P. Singh

Got second position in Research Paper Poster 
presentation during Hindi Chetna Pakhwada at 
ICAR-CIAH, Bikaner.

Served as  ‘Training Co-ordinator’  in 01 day 
off- campus Farmer’s training programme on 
different aspects of plant protection in the villages 
of Bikaner district under SC-SP scheme on 25 to 30 
March, 2019.

Dr. A. K. Singh

Acted as rapporteur of technical session 
Innovative approaches in horticulture during 
National Seminar on Technological Intervention 
in Horticulture for 21st Century at CHF, Jhalawar,  
Rajasthan.

Worked  as convener of the  National Seminar 
“Strategic management of production and post 
harvest Technologies of garlic, onion and potato 
for doubling farmer income in changing climatic 
scenario of Rajasthan, KVK, Anta.

Dr. V. V. Apparao

Worked as Co-course Director for the summer 
training organized for B. Tech. (Agril. Engineering) 
students (3rd year) of Agril. Eng. College, Godhra 
held w.e.f. June 01 to 30, 2018 at CHES, Godhra.

Worked as Course Coordinator for one 
month training for BRS students of Shri IK Chavda 
Gramvidyapeeth, Anand at CHES, Godhra, Gujarat 
during Jan 01-31, 2019.

Worked as Course Coordinator for four month 
training course for B.Tech. (Agril. Eng.) Students of 
Agril. Eng. College, Godhra continuing w.e.f. Feb. 
1st to 31st May, 2018 at CHES, Godhra, Gujarat.
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MkW- Mh- ,l- feJk  

gksVZQ~yksjk fjlpZ LisDVªe] esjB dh if=dk ds fy, 
jk"Vªh; lEiknd ds :i esa ukfer fd, x,A

jkek fo'ofo|ky;] dkuiqj esa fnukad 23&24 
Qjojh] 2019 ds nkSjku d`f"k ,oa v/khuLFk foKku 
vuqlaèkku ij vk;ksftr varjkZ"Vªh; laxks"Bh esa igys l= 
ds fy, lg&v/;{k dh Hkwfedk ds fy, ukfer fd;k 
x;kA 

MkW- Mh- ds- ljksfy;k  

13 ekpZ] 2019 dks ,ldsvkj,;w] chdkusj esa fdlkuksa 
ds lkekftd&vkfFkZd l'kähdj.k ds fy, —f"k ij 
m|ferk vkSj uokpkj ij jk"Vªh; laxks"Bh esa çk—frd 
lalk/ku çca/ku rduhdh l= esa jSiksfV;j ds :i esa 
dk;Z fd;kA

,,llhvkbZ] ubZ fnYyh }kjk çk;ksftr xq.koÙkk 
cht mRiknu ¼11 Qjojh ls 3 ekpZ] 2019½ vkSj tSfod 
mRikndksa ¼5&25 ekpZ] 2019½ ij dkS'ky fodkl ds fy, 
ukfer uksMy vf/kdkjh ds :i esa ukfer fd;k x;kA

MkW- ch- vkj- pkS/kjh  

Hkkd`vuqi&ds'kqckla] chdkusj esa fnukad 27-01-2019 
dks vk;ksftr csj fnol ds nkSjku iz{ks= vkSj [ksr Hkze.k 
izca/ku lfefr ds v/;{k ds :i esa ukfer fd;k x;kA 

MkW- :i pan cykbZ  

Hkkd`vuqi&ds'kqckla] chdkusj esa ,,llhvkbZ] ubZ 
fnYyh ds lg;ksx ls 05&25 ekpZ] 2019 ds nkSjku 
vk;ksftr 21 fnolh; tSfod mRiknd izf'k{k.k dk;ZØe 
esa dk;ZØe leUo;d ds :i esa dk;Z fd;k x;kA 

MkW- jkeds'k eh.kk  

mi egkfuns'kd ¼d`f"k foLrkj½ Hkkd`vquqi] ubZ 
fnYyh }kjk xzke Lojkt vfHk;ku esa chdkusj ds iwxy 
{ks= ds fy, fo'ks"kK ds :i esa ukfer fd;k x;kA 

MkW- ,l-,e- gy/kj   

,llhvkbZvkjbZ, tuZy vkWQ ,xzhdYpj (http://

www.scirea.org/journal/Agriculture) ds lEiknd 2019 ds 
:i esa dk;Z fd;kA 

VsªaM~l bu gkfVZdYpj] ;w,l, dh vkWuykbu if=dk 
(http://systems.enpress-publisher.com/index.php/TH/index) 
esa lEiknd ds :i esa dk;Z fd;kA  

Dr. D. S. Mishra

Editor of the HortFlora Research Spectrum 
(Biosciences & Agriculture Advancement Society), 
Meerut.

Acted as Co-chairman in the first session 
of International Conference on “Advances in 
Agriculture & Allied Science Research held at Rama 
Univ., Kanpur, U.P. organized during February 23-
24, 2019.

Dr.  D. K. Sarolia

Acted as Rapporteur in natural 
resource management technical session in 
National seminar on entrepreneurship & 
innovation in agriculture for socio-economic 
empowerment of farmers at SKRAU, Bikaner on  
13 March, 2019. 

Nominated nodal officer for skill development  
training programme on Quality Seed Production 
(11 Feb. to 3 March, 2019) and Organic Growers 
(5-25 March, 2019) sponsored by ASCI,  
New Delhi. 

Dr. B. R. Choudhary

Worked as Chairman of Farm and Field Visit 
Management Committee of Ber Diwas celebrated 
on 27-01-2019 at ICAR-CIAH, Bikaner.

Dr. Roop Chand Balai

Acted as course co-coordinator of 21 days 
organic grower training sponsored by ASCI New 
Delhi at ICAR-CIAH Bikaner. 

Dr. Ramkesh Meena

Nominated as a expert for Gram Sawaraj 
Abhiyan by Deputy Director General (Agricultural 
Extension) ICAR-Krishi Anusandhan Bhawan-I, 
Pusa, New Delhi for  Poogal, Bikaner.

Dr. S. M. Haldhar

Editor of SCIREA Journal of Agriculture (http://
www.scirea.org/journal/ Agriculture)-2019.

Editor of Trends in Horticulture, USA (http://
systems.enpress-publisher.com/index.php /TH/
index).
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,xzhdYpj lkbal ,.M ckWVuh tuZy (http://www.

alliedacademies.org/ journal-agricultural-science-botany) esa 
lEiknd dk dk;Z fd;kA

MkW- vt; dqekj oekZ  

ts,udsohoh] tcyiqj esa fnukad 15&16 Qjojh] 
2019 ds nkSjku vk;ksftr pkSFks jk"Vªh; ;qok egksRlo 
esa vk;kstu lfefr ds lnL; ds :i esa euksuhr fd;k 
x;kA 

MkW- deys'k dqekj   

ekpZ 12&13] 2019 ds nkSjku ,lds vkj,;w] chdkusj 
¼jktLFkku½ esa vk;ksftr jk"Vªh; laxks"Bh esa loZJs"B 
ys[k izLrqfrdj.k ds fy, iz'kfLr izek.k i= iznku dj 
lEekfur fd;k x;kA

MkW- fot; jkds'k jsM~Mh ,l-  

—f"k vkSj ikfjfLFkfrdh dh if=dk ¼http://journals.

saaer.org.in/index.php/jae/ about/editorialTeam½ ds fy, 
iksLV gkosZLV VsDuksy‚th lsD'ku ds laiknd ds :i esa 
dk;Z fd;kA

MkW- psr jke  

Iyksloj tuZy ds fy, ,d dk;Zikyd leh{kd 
ds :i esa dk;Z fd;k vkSj ,d ik.Mqfyfi dh leh{kk 
dh x;hA

vkjdsohokbZ vkj,,QVh,,vkj]  jktLFkku ljdkj 
ds rgr foÙk iks"k.k ds fy, çLrqr ifj;kstukvksa ds 
çLrkoksa ds fy, leh{kd ds :i esa ekU;rk izznku dh 
x;hA 

Jh txu flag xksjk   

fnukad 02 vDVwcj] 2018 ds nkSjku ,uvkjlh 
dsey] chdkusj esa vk;ksftr ,xzhQsLV ds nkSjku vkea=.k 
vkSj lwpuk lfefr esa lnL; cuk;k x;kA 

MkW- ,e- ds- csjoky  

dsUnzh; fo|ky;&1] chdkusj esa fnukad 29&30 
vDVwcj] 2018 dks 26oha jk"Vªh; ckyd foKku 
dkaxzsl&2018 esa ifj;kstukvksa dks ewY;kadu djus ds 
fy, fu.kkZ;d dh Hkwfedk gsrq ukfer fd;k x;kA 

Editor of Journal of Agriculture Science and 
Botany (http://www.alliedacademies.org/ journal-
agricultural-science-botany).

Dr. Ajay Kumar Verma

Member of organizing committee for 4th 

National Youth Convention on ‘Federating Agri-
Youth in Business Group for Remunerative 
Agriculture’ jointly organized by ICAR, JNKVV and 
AIASA. 

Dr. Kamlesh Kumar

Received ‘Certificate of Honour’ for lead 
lecture presentation on ‘Variability of ber (Zizyphus 
sp.) and its prospects for crop improvement in 
western Rajasthan in ‘National seminar  at SKRAU, 
Bikaner.

Dr. Vijay Rakesh Reddy S.

Acted as editor for Post Harvest Technology 
Section for the journal of Agriculture and Ecology 
(http://journals.saaer.org.in/index.php/jae/about/
editorialTeam)

Dr. Chet Ram

Recognized as active reviewer by PlosOne 
journal and reviewed a manuscript entitled 
“Comparative analysis of the root and leaf 
transcriptomes in Chelidonium majus L (PONE-D-
18-36060R2)”

Recognized as reviewer for the project 
proposal submitted for funding under RKVY 
RAFTAAR Govt. of Rajasthan

Sh. J. S. Gora

Organised AGRIFEST 2018 at NRC camel 
dated on 2nd October 2018 acted as member in 
Invitation and Information Committee.

Dr. M. K. Berwal

Worked as judge in “26th KVS NCSC-2018” 
and evaluated approximately 35 science projects 
presented by the students from different 
Kendriya Vidyalaya of Rajasthan at Kendriya 
Vidyalaya No. 1, Bikaner during October  
29-30, 2018.
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Worked as Course co-coordinator/Expert 
during three farmer’s training, one off campus at 
Salasar Village (one day on 25.03.2019) and two 
on Campus (Three days 26-28.03.2019) for Man 
and Woman  on “Entrepreneurial empowerment 
of farmers through processing of arid horticultural 
crops “ under SC-SP plan.

Mr. Ramesh Kumar

Acted as “Rapporteur’ in Annual group 
meeting of All India coordinated Research Project 
on Arid Zone Fruits organized by Vasantrao 
Naik Marathwara Krishi Vidyapeeth, Parbhani, 
Maharashtra from 23rd to 25th Feb., 2019 at 
Parbhani, Maharashtra.

Dr. Gangadhara K.

Worked as Course Coordinator of one 
month training course “crop improvement and 
production technology of semi-arid horticultural 
crops” for BRS students from 01 to 31 Jan., 2019.

Worked as Co-course Director in conducting 
of one month training “Advances in production 
technology of semi-arid horticultural crops and 
their post harvest management”  from 1-30  
June, 2018.

Dr. Lalu Pradad Yadva

Acted as a chairman of Sports committee of 
CHES (ICAR-CIAH), Vejalpur.

Actively Participated and exhibited different 
fruit and vegetables samples at an exhibit stall of 
CHES, Vejalpur, Godhra, in Ber Day celeberation 
organized at ICAR-CIAH, Bikaner, Rajasthan on 
27/01/2019.

,llh,lih ;kstuk ds varxZr chdkusj ds lkyklj 
xzke 25-03-2019 esa ifjlj ds ckgj vkSj nks vU; fnuksa 
26&28-03-2019 ds nkSjku fo"k; leUo;d@fo'ks"kK ds 
:i esa fdlkuksa dks izf'k{k.k fn;k x;kA 

Jh jes'k dqekj  

fnukad 23&25 Qjojh] 2019 ds nkSjku oh,u,edsoh] 
ijHk.kh esa vk;ksftr ,fØi] 'kq"d {ks= Qy dh okf"kZd 
cSBd esa jsiksfVZ;j dh Hkwfedk ds fy, ukfer fd;k x;kA 

MkW- xaxk/kjk ds-  

dsckids] xks/kjk] xqtjkr esa fnukad 01&31 tuojh] 
2019 ds nkSjku vk;ksftr dh xbZ chvkj,l ds fo|kfFkZ;ksa 
ds izf'k{k.k esa dk;ZØe leUo;d dh Hkwfedk ds fy, 
ukfer fd;k x;kA 

dsckids] xks/kjk] xqtjkr esa fnukad 01&30 twu] 
2018 ds nkSjku vk;ksftr dh xbZ chVsd ds fo|kfFkZ;ksa 
ds izf'k{k.k esa lg dk;ZØe funs'kd dh Hkwfedk ds fy, 
ukfer fd;k x;kA

MkW- ykyw izlkn ;kno  

dsckids] ostyiqj dh [ksy&dwn lfefr ds v/;{k 
ds :i esa dk;Z fd;kA 

Hkkd`vuqi&ds'kqckla] chdkusj esa 27-01-2019 ds 
nkSjku vk;ksftr csj fnol esa dsckids] ostyiqj dh 
izn'kZuh LVky yxkbZ vkSj fØ;kRed :i ls Hkkx fy;k 
x;kA 
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izf'k{k.k rFkk lkeF;Z la/kkj.k
TRAINING AND CAPACITY BUILDING

izf'k{k.k fy;k x;k
MkW- ch- Mh- 'kekZ

fnukad 17&19 fnlEcj] 2018 ds nkSjku vVkjh] 
dkuiqj esa izf’k{kdksa ds fy, izf’k{k.k dk;ZØe esa Hkkx 
fy;kA

MkW- ch- vkj- pkS/kjh

fnukad 20&22 flrEcj] 2018 ds nkSjku vVkjh] 
tks/kiqj vkSj ,ldsvkj,;w] chdkusj esa izf’k{kdksa ds fy, 
izf’k{k.k dk;ZØe esa Hkkx fy;kA

MkW- fot; jkds'k jsM~Mh ,l- 

tqykbZ 2018 ds nkSjku fLizaxj uspj dh vksj ls 
uspj ekLVj vkWuykbZu Dykl esa Qksdl vkWu ihvj 
jhO;w ij izf’k{k.k dk;ZØe esa Hkkx fy;kA

uoEcj 2018 ds nkSjku vkbZvkbZVh] dkuiqj ds 
dkseu osYFk vkWQ yfuZax ls lkeatL; esa fØ;kafor 
[kk| fo"k; ij vkWuykbZu izf’k{k.k dk;ZØe esa  
Hkkx fy;kA

uoEcj 2018 ds nkSjku Hkkd`vuqi&ukeZ] gSnjkckn 
}kjk esflo vkWiu vkWuykbZu dkslZ esa Mk;usfeDl vkWQ 
Vhfpax&yfuZax fo"k; ij vkWuykbZu izf’k{k.k dk;ZØe esa 
Hkkx fy;kA

MkW- ,e- ds- csjoky 

fnukad 3&16 tuojh] 2019 ds nkSjku 
Hkkd`vuqi&vkbZ,,lvkjvkbZ] ubZ fnYyh }kjk 
,DlisjhesaVy fMtk;fuax ,.M LVsfLVdy MsVk 
,ukysfll fo"k; ij 14 fnolh; ,pvkj,e izf’k{k.k 
dk;ZØe esa Hkkx fy;kA

MkW- ,l- ds- ekgs'ojh 

fnukad 17&22 fnlEcj 2018 ds nkSjku 
Hkkd`vuqi&ukeZ] gSnjkckn }kjk izk;ksfjVh lsfVax] 
ekWuhVksfjaax ,.M bosY;w,’ku vkWQ ,xzhdYpjy 
izkstsDV~l fo"k; ij izca/ku fodkl izf’k{k.k dk;ZØe esa  
Hkkx fy;kA

Training Attended

Dr. B. D. Sharma

Attended training course on Training of 
Trainers at ATARI, Kanpur during 17-19th December 
2018.

Dr. B. R. Choudhary

Attended Training of Trainers (ToT) organized 
by ATARI, Jodhpur and Agricultural Skill Council of 
India at SKRAU, Bikaner from 20-22th September, 
2018.

Dr. Vijay Rakesh Reddy S

Attended Training programme of Nature 
Master Classes online course in Focus on Peer 
Review organized by SPRINGER NATURE during 
July 2018. 

Attended the four week online course on 
‘Functional Foods: Concept, Technology and 
Health benefits’ organized by IIT, Kanpur in 
collaboration with Common Wealth of Learning 
during November 2018. 

Attended in massive open online course 
(MOOC) on Dynamics of Teaching-Learning 
during Nov. 2018, organized by ICAR-NAARM, 
Hyderabad. 

Dr. M. K. Berwal

Attended 14 days HRM training programme 
on "Experimental Designs and Statistical Data 
Analysis" at ICAR-IASRI, New Delhi from 03-16 
Jan., 2019.

Dr. S. K. Maheshwari

Attended Management Development 
Programme (MDP) on “Priority Setting, Monitoring 
and Evaluation (PME) of Agricultural Research 
Projects” at NAARM, Hyderabad from 17 to 22 
Dec., 2018.
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izf'k{k.k ,oa tkx:drk dk;ZØe vk;ksftr
TRAINING & AWARENESS PROGRAMMES 
CONDUCTED

MkW ih ,y ljkst

fnukad 05&25 ekpZ] 2019 ds nkSjku laLFkku esa 
dkS’ky fodkl ea=ky;] Hkkjr ljdkj dh vksj ls 
izk;ksftr ,oa laLFkku dh vksj ls vk;ksftr 21 fnolh; 
dkS’ky izf’k{k.k dk;ZØe esa tSfod mRiknd fo"k; ds 
izf’k{k.k esa ikBîØe funs'kd ds :i esa dk;Z fd;kA 

fnukad 11 Qjojh ls 3 ekpZZ] 2019 ds nkSjku 
laLFkku esa dkS’ky fodkl ea=ky;] Hkkjr ljdkj dh 
vksj ls izk;ksftr ,oa laLFkku dh vksj ls vk;ksftr 
21 fnolh; dkS’ky izf’k{k.k dk;ZØe esa xq.koRrk cht 
mRiknu fo"k; ds izf’k{k.k esa ikBîØe funs'kd ds :i 
esa dk;Z fd;kA 

MkW- ch- Mh- 'kekZ 

fnukad 05&25 ekpZ] 2019 ds nkSjku laLFkku esa 
dkS’ky fodkl ea=ky;] Hkkjr ljdkj dh vksj ls 
izk;ksftr ,oa laLFkku dh vksj ls vk;ksftr 21 fnolh; 
dkS’ky izf’k{k.k dk;ZØe esa tSfod mRiknd fo"k; ds 
izf’k{k.k esa izf’k{k.k vk;kstd ds :i esa dk;Z fd;kA 

MkW- vkj- ,l- flag  

fnukad 03-12-2018 dks laLFkku esa ,d fnolh; d`f"k 
f’k{kk fnol dk vk;kstu fd;k x;k ftlesa d`f"k f’k{kk 
ds izfr tkx:drk ds fy, 120 fo|kFkhZ@f’k{kd@
dkfeZdksa us Hkkx fy;kA  

MkW- ,e- ds- tkVo

fnukad 28&30-08-2018 ds nkSjku Hkkd`vuqi&ds’kqckla] 
chdkusj esa vkRek }kjk izk;ksftr fdlku izf’k{k.k dk;ZØe 
esa ty ,oa iks"k.k izca/ku ij ,d O;k[;ku fn;kA  

MkW- Mh- ds- ljksfy;k  

fnukad 22&25-05-2018 ds nkSjku Hkkd`vuqi&ds’kqckla] 
chdkusj dh ikS/k’kkyk bdkbZ us egktu fQYM Qk;fjax 
jsat] ukWFkZ dsEi }kjk ,ihvks] jktLFkku ds lsuk tokuksa 
dks pkj fnolh; ckx dh LFkkiuk vkSj mldk izca/ku 
fo"k; ij izf’k{k.k fn;kA 

Dr. P. L. Saroj

As Course Director, programme developed 
and organized 21 days training for "Organic 
Growers" from 05 March-25 March, 2019 
sponsored by Agriculture Skill Council of India.

As Course Director, programme developed 
and organized 21 days training on "Quality 
Seed Production" from 11 Feb.- 03 March, 
2019 sponsored by Agriculture Skill Council  
of India.

Dr. B.D. Sharma

Acted as Training Organizer in 21 day SKILL 
development training programme on job role 
‘Organic Grower’ sponsored by the Ministry of 
Skill Development and Entrepreneurship, GOI, 
New Delhi from 05-25 March, 2019. 

Dr. R. S. Singh

Organized Agricultural Education Day 
programme on 03.12.2018 in which 120 students/
teachers/ officials were participated for awareness 
on Agriculture education. 

Dr. M. K. Jatav

ATMA sponsored training on improved 
production technology of arid horticulture crops 
on 28-29 Aug., 18 was organized at ICAR-CIAH, 
Bikaner and lecture was delivered on water and 
nutrient management in arid vegetable crops. 

Dr. D. K. Sarolia

Conducted four days on-campus training 
on Orchard establishment and management 
for Army soldiers, Mahajan Field Firing Range 
(MFFR), North Camp C/O APO, Rajasthan 
at  nursery unit, ICAR-CIAH, Bikaner (22-25  
May, 2018). 
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MkW- ch- vkj- pkS/kjh  

fnukad 11 Qjojh&03 ekpZ] 2019 ds nkSjku laLFkku 
esa dkS’ky fodkl ea=ky;] Hkkjr ljdkj dh vksj ls 
izk;ksftr ,oa laLFkku dh vksj ls vk;ksftr 21 fnolh; 
dkS’ky izf’k{k.k dk;ZØe esa xq.koRrk cht mRiknd 
fo"k; ds izf’k{k.k esa izf’k{k.k vk;kstd ds :i esa dk;Z 
fd;kA 

MkW- fot; jkds'k jsM~Mh ,l-  

fnukad 26&28-03-2019 ds nkSjku Hkkd`vuqi&ds’kqckla] 
chdkusj fdlkuksa esa vkS|ksfxd fodkl dk l’kfDrdj.k 
fo"k; ij rhu fnolh; izf’k{k.k dk vk;kstu fd;k 
x;kA 

MkW- ,l-,e- gy/kj 

fnukad 25-03-2019 ds nkSjku mnklj xkao esa 
fdlkuksa dks dhV&iraxksa dk izca/ku fo"k; vk;ksftr 
izf’k{k.k esa leUo;d ds :i esa dk;Z fd;kA 

Jh jes'k dqekj 

fnukad 26-03-2019 ds nkSjku ,llh,lih dk;ZØe 
ds varxZr xk<+okyk xkao vkSj 30-03-2019 dks Hkksyklj 
xkao esa 'kq"d ckxokuh Qy ,oa lfCt;ksa ij fdlkuksa dks 
izf’k{k.k fn;k x;k mlesa Lkg dk;ZØe leUo;d ds :i 
esa dk;Z fd;kA 

Jh txu flag xksjk 

fnukad 29-03-2019 ds nkSjku ,llh,lih dk;ZØe 
ds varxZr xsjlj xkao vkSj 31-03-2019 dks Hkksyklj 
xkao esa 'kq"d ckxokuh Qy ,oa lfCt;ksa ij fdlkuksa dks 
izf’k{k.k fn;k x;k mlesa lg dk;ZØe leUo;d ds :i 
esa dk;Z fd;kA 

 MkW- jkeds'k eh.kk 

fnukad 25-03-2019 ds nkSjku ,llh,lih dk;ZØe 
ds varxZr chdkusj ftys ds lkyklj xkao esa 'kq"d 
ckxokuh Qy ,oa lfCt;ksa esa ewY; lao/kZu ij fdlkuksa 
dks izf’k{k.k fn;k x;k mlesa lg dk;ZØe leUo;d ds 
:i esa dk;Z fd;kA 

Jh vkj- lh- cykbZ 

fnukad 28&30-08-2018 ds nkSjku vkRek] chdkusj 
ds }kjk izk;ksftr rhu fnolh; fdlku izf’k{k.k dk;ZØe 
esa 29-08-2018 dks fdlkuksa dks fofHkUu izk;ksfxd  
iz[k.Mksa dk Hkze.k djok;kA  

Dr. B. R. Choudhary

Organized a 21 day Skill development 
training programme on Job Role ‘Quality 
Seed Grower’ from 11-02-2019 to 03-03-2019 
sponsored by the Ministry of Skill Development 
and Entrepreneurship, GOI, New Delhi and acted 
as Course Coordinator. 

Dr. Vijay Rakesh Reddy S.

Organized three day training programme 
on “Enterpreneural empowerment of farmers 
through processing of arid horticultural crops” at 
ICAR-CIAH, during 26-28 March 2019.

Dr. S.M. Haldhar

As coordinator conducted farmers training on 
Insect-pests management (IPM) in arid vegetable 
crops at Udasar (Bikaner) dated 25.03.19.

Mr. Ramesh Kumar

Organized training programmes under 
Schedule Caste –Sub plan (SC-SP) entitled 
“Technology for Arid Vegetable Production 
“on 26.03.2019 at  village Gadhwala and 
“Production Technology for Arid Fruits” 
on 30.03.19 at Bholasar  village and acted  
as co-ordinator.  

Mr. J. S. Gora

Organised training programmes under 
Schedule Caste-Sub plan (SC-SP) entitled 
“Introduction to New Varieties of Fruit Crops” 
on 29.03.2019 at Gersar village and “Production 
Technology for Arid Fruits” on 31.03.2019 at 
Bholasar village and acted as co-ordinator. 

Dr. Ramkesh Meena

Organized one day (off campus) training 
programme on “Postharvest management and 
value addition of arid fruits & vegetables” for men 
and women at village Salasar, Bikaner District 
during 25-03-2019. 

Mr. R. C. Balai

Three days ATMA Training (28-30 August, 
2018) and exposure visit of farmers on 
29.08.2018 at different experimental blocks in  
the institute. 
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tSfod mRiknd ds dkS'ky fodkl ij izf'k{k.k
Training programme organized for skill development on organic grower

xq.koÙkk;qDr cht mRiknd ds dkS'ky fodkl ij izf'k{k.k
Training programme organized for skill development on quality seed grower 

lSfudksa ds fy, ds'kqckla laLFkku esa izf'k{k.k
Training organised for armed force personnel  

at CIAH, Bikaner

ds'kqckla ds dkfeZd LoPN Hkkjr vfHk;ku esa lQkbZ djrs gq,
Staff of CIAH, Bikaner during Swachchh Bharat Abhiyan

vUrjkZ"Vªh; ;ksx fnol dk vk;kstu
Organized International Yoga Day celebrated 

laLFkku ifjlj esa gfj;kyks jktLFkku dk vk;kstu
Organized Hariyalo Rajasthan Abhiyan at CIAH, Campus



192

HkkÑvuqi&ds'kqckla] okf"kZd izfrosnu 2018-19

Ckkg~; foRr&iksf"kr ifj;kstuk,a 
EXTERNALLY FUNDED PROJECTS

[ktwj ds Ård loaf/kZr ikS/kksa dk mRiknu vkSj 
rhu LFkkuksa ij izn'kZu rFkk mUur tuunzO;ksa dk 
laxzg.k vkSj vuqj{k.k

leUo; dsUnzksa ls Hksts x, Ård loaf/kZr ikS/kksa dh 
c<+okj] iq"iu vkSj mit ekin.Mksa ds fy, [ksr dh 
fLFkfr esa ewY;kadu 

iz{ks= esa yxk, x, vkuan yksdy ds mUur tuuizdkjksa 
¼yky jax çdkj½ ds 06 lky ds [ktwj Ård loafèkZr 
ikSèkksa ds vkdkj] Qwy] Qyus vkSj mit lacaf/kr 
fo'ks"krkvksa ds laca/k esa mRlkgtud ifj.kke çkIr gq,A

igyh ckj yxk, x, ikS/kksa dh lQyrk dh nj 100 
Qhlnh Fkh vkSj ikS/kksa dh vkSlr ÅapkbZ 3-10 eh- rd 
igqap xbZA çfr ikS/ks dh ifÙk;ksa dh la[;k 31&36 
FkhA ikS/kksa dk vkSlr panok vkdkj ¼mÙkj&nf{k.k x 
iwoZ&if'pe½ 3-68 x 3-66 ehVj ntZ fd;k x;kA 
fdlh Hkh ikS/ks esa dksbZ chekjh ugha ns[kh xbZA ouLifr 
fodkl vkSj ikS/kksa ds fodkl ds laca/k esa vPNs ifj.kke 
çkIr gq,A ikS/kksa dh ÅapkbZ çkjafHkd ÅapkbZ ds yxHkx 
frxquh rd igqap xbZA ikS/kksa dh 6 osa o"kZ dh o`f) ij 
çfr ikSèks dh ifÙk;ksa dh la[;k Hkh 6&7 ls 31&36 
çfr ikS/kk rd gks xbZA blds vykok] dqN ikS/kksa esa 
nhed] —Urdksa vkSj taxyh lwvjksa dk geyk ns[kk x;k  
¼rkfydk 75½A

Production & Demonstration of tissue culture 
raised plants under three locations & collection & 
maintenance of elite germplasm of date palm

Field evaluation of tissue culture plants for growth, 
flowering and yield attributes supplied by coordinating 
centres under field conditions

Encouraging results were obtained with respect 
to morphometric, flowering, fruiting and yield 
related attributes of 06 years date palm TC plants 
of Anand local elite genotype (Red colour type) 
planted in the field. 

The success rate of establishment was 100 per cent 
with the first lot of planting and average height 
of plants reached up to 3.10 m. Number of leaves 
per plant were 31-36. Average canopy size (north-
south x east-west) of the plants was recorded 3.68 
x 3.66 m. No diseases were noticed in any of the 
plant. Good results were obtained with respect 
to vegetative growth and development of the 
plants. Height of plants reached to almost triple to 
the initial height of the plants. Number of leaves 
per plant were also increased from 6-7 to 31-36 
per plant at 6th year growth of the plants.  Further, 
attack of termite, rodents and wild pigs noticed in 
some plants (Table 75).

rkfydk  75- [ksr dh fLFkfr esa 25 Ård laof/kZr ikS/kksa dk ewY;kadu 
Table 75. Evaluation of 25 tissue culture plants under field condition

ekin.M
Parameters 

jksikbZ ij 
¼tqykbZ½
During 

planting 
( July 2013) 

fnlEcj 
December 

2013 

twu
June 
2014

fnlEcj 
December 

2014

fnlEcj 
December

2015

fnlEcj 
December

2016

fnlEcj 
December

2017

fnlEcj 
December 

2018

LFkkiuk dh 
lQyrk
Establishment 
success 

- 100% 100% 100% 100% 100% 100% 100%

vkSlr ikS/ks dh 
ÅapkbZ
Average plant 
height (cm) 

45 64 74 90 186 196 246 310
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LisFk] ijkx.k] iq"iu vkSj Qyu dk gksuk

dsoy lkr ikS/kksa esa LisFkksa vk, vkSj fiNys o"kZ ds nkSjku 
bu 07 ikS/kksa esa Qwy ntZ fd, x, Fks] tcfd bl o"kZ 
¼ekpZ&vçSy] 2019½ esa 16 ikS/kksa ¼2&11 LisFk@ikS/kk½ esa 
LisFk ns[ks x, vkSj bu ikS/kksa 
esa Qwy Hkh izpqj ek=k esa yxs 
FksA bu 16 ikS/kksa esa ekpZ ds 
igys lIrkg ls vçSy 2019 
ds igys lIrkg rd ?kueh 
uj ijkx dk mi;ksx djrs 
gq, gLr ijkx.k fd;k x;k] 
tcfd fiNys lky Qjojh 
ds pkSFks lIrkg ls 20 ekpZ 
2018 rd ijkx.k fd;k x;k 
FkkA vkuan yksdy 1 ds ikSèkksa 
esa iq"iu] Qyu vkSj mit 
lacaf/kr ekinaMksa ds ekeyksa 
esa mRlkgtud ifj.kke çkIr 
gq,A 07 ikS/kksa esa Qyu ntZ fd;k x;kA Qy vkd"kZd 
pednkj yky jax ds Fks] ysfdu vkdkj esa e/;e vkSj 
Qy xq.koÙkk ekudksa dks ;gka fn;k x;k gSa ¼rkfydk 
76½A 

fiNys lky ds taxyh lwvjksa] fgj.kksa vkSj —Urdksa ds 
xaHkhj geys dks ns[krs gq, bl o"kZ taxyh tkuojksa vkSj 
—Urdksa ls Qyksa dh j{kk ds fy, Qyu okys ikS/kksa ds 
vyx&vyx xqPNksa dks eyey ds diM+s ds FkSys ls vkSj 

Emergence of spathe, pollination, flowering and 
fruiting

Spathes were emerged in seven plants only and 
flowering was recorded in these 07 plants during 

last year while, this year 
(March-April, 2019) 
spathes were observed in 
16 plants (2-11 spathes/
plant) and profuse 
flowering commenced 
in these plants. Hand 
pollination was done 
using Ghanami male 
pollen in these 16 plants 
from first week of March 
to first week of April 2019 
while last year pollination 
was done from 4th week 
of February to 20th March 
2018. The encouraging 

results were obtained in case of flowering, fruiting 
and yield related parameters of Anand Local 1 
plants. Fruiting was recorded in the 07 plants. Fruit 
was attractive shiny red coloured but medium in 
size and fruit quality parameters are given here 
under (Table 76).

Fruit bearing plants were protected with packing 
individual bunch in muslin cloth bag followed by all 

ekin.M
Parameters 

jksikbZ ij 
¼tqykbZ½
During 

planting 
( July 2013) 

fnlEcj 
December 

2013 

twu
June 
2014

fnlEcj 
December 

2014

fnlEcj 
December

2015

fnlEcj 
December

2016

fnlEcj 
December

2017

fnlEcj 
December 

2018

çfr ikS/kk iÙkksa 
dh la[;k
No. of leaves 
per plant 

6-7 8-10 9-14 12-18 22-28 26-34 36-46. 31-36

ikS/kksa ds QSyko 
dk vkdkj
Canopy size  
(cm x cm)

55x60 70x74 110x116 156x170 212x218 243 x 339 348 x 370 366 x 368

dhV dk izdksi
Incidence of 
pest 

'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil nhed 
Termite 

nhed] 
d`ard

Termite, 
rodents

nhed] 
d`ard

Termite, 
rodents

jksx dk izdksi
Incidence of 
disease 

'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil Nil

 vkuan yksdy 1 ds yky jax ds vkd"kZd pednkj Qy 
Attractive shiny red coloured fruits of Anand Local 1
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bags covered with green shade net for protecting 
fruits from wild animals and rodents because last 
year severe attack of wild pigs, deers and rodents 
were noticed. Fruits were matured and ready for 
harvest in the last week of June 2018. Fruits were 
red in colour during ripening period. The fruit 
yield was recorded 4- 7 kg per plant. In another 
lot of 133 TC plants of local elite type of date palm 
were planted during September 2014 (Table 77). 
Problems of ants, rabbit and termite attack was 
noticed. To manage the problem chloropyrophos 
@ 2ml/L of water was drenched. The plants 

blds ckn gjs 'ksM usV ds lkFk <ddj lajf{kr fd;k 
x;k FkkA twu 2018 ds vafre lIrkg esa Qy ifjiDo 
gksdj rqM+kbZ ds fy, rS;kj gks x,A idus ds le; Qy 
yky jax ds FksA Qyksa dh iSnkokj 4&7 fdxzk çfr ikSèkk 
ntZ dh xbZA nwljh [ksai esa flracj 2014 ds nkSjku 
LFkkuh; mUur çdkj ds [ktwj ds 133 Ård laof/kZr 
ikS/ks yxk, x, Fks ¼rkfydk 77½A phafV;ksa] [kjxks'kksa vkSj 
nhed ds geys dh leL;k ns[kh xbZ FkhA leL;k dk 
çca/ku djus ds fy, Dyksjksik;jhQksl @ 2 feyh@yh 
ikuh ds lkFk fn;k x;kA ikS/ks vPNh rjg ls fodflr 

rkfydk 76- [ktwj ds Ård laof/kZr vkuan yksdy 1 fdLe ds Qy xq.koRrk ekin.M
Table  76. Fruit quality parameters of tissue culture date palm Anand Local 1

Qy la-
Fruit. No.

Qy Hkkj ¼xzk½
Fruit wt. (g)

Qy yEckbZ ¼lseh½
Fruit length (cm)

Qy ifjf/k 
¼lseh½

Fruit dia. (cm)

Qy fNydk 
¼fexzk½

Fruit peel (mg)

Qy xwnk ¼xzk½
Fruit pulp (g)

Qy xqByh 
¼fexzk½

Fruit stone (mg)

1 3.43 2.78 1.46 253 2.41 760

2 3.57 2.74 1.62 243 2.58 739

3 3.7 2.75 1.56 327 2.57 803

4 3.93 2.71 1.62 394 2.73 798

5 3.53 2.45 1.55 484 2.33 713

vkSlr Average 3.63 2.69 1.56 340.20 2.52 762.60

rkfydk 77- [ksr esa yxk, x, 133 ikS/kksa dk ewY;kadu  
Table 77 . Evaluation of 133 tissue culture plants under field condition

ekin.M
Parameters 

flrEcj esa jksikbZ ij
During planting 

(September, 2014) 

fnlEcj
December 

2014 

fnlEcj 
December 

2015

fnlEcj 
December 

2016  

fnlEcj 
December 

2017

fnlEcj 
December 

2018

LFkkiuk dh lQyrk 
Establishment success 

98.45% 98.45% 90% 90% 90%

vkSlr ikS/ks dh ÅapkbZ 
Average Plant Height 
(cm) 

30 45 76 84 135 177

çfr ikS/kk iÙkksa dh la[;k 
No. of leaves per plant 

4-5 6-7 11-16 13-17 14-23 17-22

ikS/kksa ds QSyko dk vkdkj 
Canopy size  (cm x cm)

45x47 60x58 94-98 174x167 204 x 205 202 x 218

dhV dk izdksi 
Incidence of pest 

'kwU; Nil phaVh vkSj 
[kjxks’k dk 
vkØe.k

Ants and 
rabbit attack 

phaVh vkSj 
[kjxks’k dk 
vkØe.k

Ants and 
rabbit attack

phaVh] [kjxks’k 
vkSj nhed 
dk vkØe.k 
Ants, rabbit 
and termite 

attack 

phaVh] [kjxks’k 
vkSj nhed 
dk vkØe.k 
Ants, rabbit 
and termite 

attack 

phaVh] [kjxks’k 
vkSj nhed 
dk vkØe.k 
Ants, rabbit 
and termite 

attack 

jksx dk izdksi 
Incidence of disease 

'kwU; Nil nks ikS/kksa esa 
tM+ xyu jksx 
Root rot in 02 

plants 

'kwU; Nil 'kwU; Nil 'kwU; Nil 'kwU; Nil 
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gks jgs gSa vkSj fu;fer :i ls fujkbZ vkSj xqM+kbZ tSlh 
çca/ku fØ;k,a dh tk jgh gSaA

iq"iu ,oa Qyu 

bu ikS/kksa esa iq"iu vkSj Qyu ntZ fd;k x;k] ysfdu 
Qyu de Fkk vkSj izfr ikS/kk mit esa 0-5&2 fdxzk dk 
varj Fkk] ysfdu bl o"k bu ikap o"khZ; ikS/kksa esa ¼19 
ikSèkksa½ cgqr vPNk iq"iu ntZ gqvkA 

cjgh fdLe ds ÅRkd laof/kZr ikS/kksa dk [ksr esa 
izR;kjksi.k

uoacj 2015 ds eghus ds nkSjku f}rh; vuqdwyu voLFkk 
ds cjgh fdLe ds ,d lkS lkB ikS/ks ,,;w] vk.kan ls 
[kjhns x,A vkxs ds fy, vuqdwyu gsrq bUgsa gfjrx`g 
esa j[kk x;kA vuqdwyu ds ckn LFkkiuk] vfLrRo vkSj 
vU; fodkl laca/kh ekinaMksa dk ewY;kadu djus ds fy, 
50 ikS/kksa dks iz{ks= esa çR;kjksfir fd;k x;kA vkdkfjd 
vkadMs+ rkfydk 78 esa n'kkZ;s x;s gaSA 

Ml dsUnz ¼rjcwt ,oa [kjcwtk½ 

foRr iks"kd laLFkk% ikS/kk fdLe ,oa fdlku vf/kdkj 
laj{k.k vfHkdj.k] ubZ fnYyh

rjcwt dh lanfHkZr fdLeksa ¼lqxj csch] nqxkZiqjk yky] 
nqxkZiqjk dslj] ,,pMCyw&19] ,,pMCyw&65] Fkkj ek.kd] 
vdkZ ekfud½ vkSj [kjcwtk ¼iwlk e/kqjl] nqxkZiqjk e/kq] 
vkj,e&43] vkj,e&50] ,e,pokbZ&3] ,e,pokbZ&5] 
dk'kh e/kq] vdkZ thr] gkjk e/kq] iatkc lqusgjh] th,e,e 
&3½ dk 2018 dh xfeZ;ksa ds ekSle ds nkSjku fp=.k 
fd;k x;kA Ml ijh{k.k esa vkxs mi;ksx ds fy, rjcwt 
vkSj [kjcwtk dh lHkh lanfHkZr fdLeksa ds cht dk 
vuqj{k.k fd;k x;kA

csj dk Ml dsUnz

foRr iks"kd laLFkk% ikS/kk fdLe ,oa fdlku vf/kdkj 
laj{k.k vfHkdj.k] ubZ fnYyh

izfrosnu vof/k ds nkSjku Hkkjrh; twTkwcs ¼csj½ ds 
lanfHkZr fdLeksa ds iz[k.Mksa dk vuqj{k.k fd;k x;k 
vkSj Ml&fn'kkfunsZ'kksa ds vuqlkj fooj.k fo'ks"krkvksa dh 
fof'k"Vrk] ,d:irk vkSj fLFkjrk ds vuq:i ntZ fd, 
x,A ihihoh vkSj ,Qvkj çkf/kdj.k] ubZ fnYyh ¼4&10 
ekpZ] 2019½ ls çkIr dk;ZØe ds vuqlkj] NÙkhlx<+ 
jkT; esa fdlkuksa dh fdLeksa ds vkadM+kas dk laxzg ¼146 
çfof"V;k¡½ rFkk mudks fpfàr djus ds fy, ,d vUos"k.k 
dk;ZØe vk;ksftr fd;k x;k FkkA

are growing well and regular management 
practices of watering, weeding and hoeing are  
being done. 

Flowering and fruiting

Flowering and fruiting were observed in these 
plants but fruiting was less and yield per plant 
ranged from 0.5 -2 kg but this year good flowering 
(19 plants) is commenced in these plants of 5 year 
old plantation.

Field plantation of tissue culture plants of Barhee

One hundred sixty plants of Barhee variety 
were procured from AAU, Anand at secondary 
hardening stage during the month of November 
2015. The plants kept under greenhouse for 
further hardening. After hardening 50 plants were 
transplanted under field condition to evaluate 
establishment, survival and other growth 
related parameters. The morphometric data are 
represented in Table 78.

DUS Centre (Watermelon and Muskmelon)

Funding agency: PPV& FRA, New Delhi

Characterized reference varieties of watermelon 
(Sugar Baby, Durgapura Lal, Durgapura Kesar, 
AHW-19, AHW-65, Thar Manak, Arka Manik) 
and muskmelon (Pusa Madhuras, Durgapura 
Madhu, RM-43, RM-50, MHY-3, MHY-5, Kashi 
Madhu, Arka Jeet, Hara Madhu, Punjab Sunehri, 
GMM-3) during summer season of 2018. 
Maintained the seed of all reference varieties of 
watermelon and muskmelon for further use in  
DUS testing. 

DUS Centre on Ber

Funding agency: PPV& FRA, New Delhi

During reporting period reference varietal block 
of Indian jujube (ber) were maintained and  
as per DUS-guideline data were recorded  to 
conform the distinctness, uniformity and stability 
of the describe characteristics. One exploration 
programme for characterizing farmers' varieties 
onsite data collection (146 entries) were 
conducted in Chhattisgarh state as per schedule 
received from PPV& FR authority, New Delhi ( 4-10 
March, 2019). 
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DUS Centre on Date palm 

Under DUS centre on Date palm, data on 
morphological and fruit characters were recorded. 
However, spathe emergence /flowering /fruiting 
in 30 varieties were recorded out of 42 varieties 
during 2018.  Early emergence of spathe/ opening 
in female palms in comparison to male was also 
observed.  Early flowering/ fruiting and maturity 
were noted in cv. Nagal and Surya. Fruit yield 
varied from 2.0 to 60 kg/plant at doka stage. 
Medjool, Sabiah, Dayari and Sewi cultivars were 
harvested late at the end of July and beginning 
of August. However, the fruits were damaged 
in mid to late maturing varieities due to rains at 
harvesting time. The final DUS test guidelines 
was submitted to PPV&FRA for further needful 
action and published in Plant Variety Journal of 
India. The reference varieities were maintained at  
the centre.

DUS Centre on Bael 

Funding agency: PPV& FRA, New Delhi

Reference varieties viz., Goma Yashi, Thar Divya, 
NB-5, NB-7, NB-9, Nb-16, NB-17, Pant Aparna, Pant 
Sujata, Pant Shivani, pant Urvashi, CISH-B-1 and 
CISH-B-2 are being maintained at the station to 
characterize the farmers varieties.

DUS Centre on Aonla 

Funding agency: PPV& FRA, New Delhi

Reference varieties viz., NA-7, NA-6, Banarasi, 
Chakaiya, Francis, Anand-1, Anand-2, NA-4 and 
NA-5 are being maintained at the station to 
characterize the farmer’s varieties.

DUS Centre on Jamun

Funding agency: PPV& FRA, New Delhi

Morphological descriptors and DUS test guide 
lines for jamun have been developed and 
submitted to the Authority. Varieties are being 
maintained at the station.

DUS Centre on Tamarind and Choronji

Funding agency: PPV& FRA, New Delhi

Morphological descriptors and DUS test guide 
lines for tamarind and chironji have been 
developed and submitted to the Authority. 
Varieties are being maintained at the station.

[ktwj dk Ml dsUnz 

[ktwj ij Ml lsaVj ds rgr] :ikRed vkSj Qyksa ds 
y{k.kksa ij MsVk ntZ fd;k x;kA  gkykafd] 2018 ds 
nkSjku 42 fdLeksa esa ls 30 fdLeksa esa LisFk mn~Hko@
Qwy@Qyu dks ntZ fd;k x;k FkkA uj dh rqyuk esa 
eknk esa LisFk ds [kqyus dk çkjafHkd mn~Hko Hkh ns[kk 
x;kA ukxy vkSj lw;kZ fdLeksa esa çkjafHkd Qwy@Qy 
vkSj ifjiDork dks uksV fd;k x;kA Mksdk LVst ij 
Qy dh iSnkokj 2-0 ls 60 fdxzk@ikS/kk rd gksrh gSA 
esMtwy] lfc;k] n;kjh vkSj lsoh dh rqM+kbZ nsjh ls 
tqykbZ ds var esa vkSj vxLr dh 'kq#vkr esa dh xbZA 
gkykafd] dVkbZ ds le; ckfj'k gksus ds dkj.k nsj 
ls ifjiDo gksus okyh fdLeksa esa Qy [kjkc gks x,A 
Mh;w,l ijh{k.k fn'kkfunsZ'k ihihoh vkSj ,Qvkj, dks 
vkxs dh dkjZokbZ ds fy, çLrqr fd, x, vkSj IykaV 
oSjk;Vh tuZy v‚Q bafM;k esa çdkf'kr dh xbZ gSA dsaæ 
esa lanfHkZr fdLeksa ds iz[k.Mksa dk vuqj{k.k fd;k x;kA

csy dk Ml dsUnz 

foRr iks"kd laLFkk% ikS/kk fdLe ,oa fdlku vf/kdkj 
laj{k.k vfHkdj.k] ubZ fnYyh

lanfHkZr fdLesa vFkkZr] xksek ;'kh] Fkkj fnO;k] ,uch&5] 
,uch&7] ,uch&9] ,uch&16] ,uch&17] iar vi.kkZ] iar 
lqtkrk] iar f'kokuh] iar moZ'kh] lhvkb,l,p&ch &1 vkSj 
lhvkb,l,p&ch &2 dk fdlkuksa dh fdLeksa dks fo'ysf"kr 
djus ds fy, dsUnz dk j[kj[kko fd;k tk jgk gSA

vkaoyk dk Ml dsUnz 

foRr iks"kd laLFkk% ikS/kk fdLe ,oa fdlku vf/kdkj 
laj{k.k vfHkdj.k] ubZ fnYyh

lanfHkZr fdLesa vFkkZr] ,u,&7] ,u,&6] cukjlh] pdS;k] 
Qzkafll] vkuan&1] vkuan&2] ,u,&4 vkSj ,u,&5 dk 
fdlkuksa dh fdLeksa dks fo'ysf"kr djus ds fy, dsUnz dk 
j[kj[kko fd;k tk jgk gSA

tkequ dk Ml dsUnz 

foRr iks"kd laLFkk% ihihoh ,.M ,Qvkj,] ubZ fnYyh 

tkequ ds fy, vkdkfjd o.kkZoyh vkSj Ml ijh{k.k 
fu;ekoyh dk fodkl dj izkf/kdj.k dks izLrqr fd;k 
x;kA fdLeksa dk dsUnz ij j[kj[kko fd;k tk jgk gSA

beyh vkSj fpjkSath dk Ml dsUnz 

foRr iks"kd laLFkk% ihihoh ,.M ,Qvkj,] ubZ fnYyh 

beyh vkSj fpjkSath ds fy, vkdkfjd o.kkZoyh vkSj 
Ml ijh{k.k fu;ekoyh dk fodkl dj izkf/kdj.k dks 
izLrqr fd;k x;kA fdLeksa dk dsUnz ij j[kj[kko fd;k 
tk jgk gSA
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izdk'ku
PUBLICATIONS

'kks/k i=k 

csjoky] ,e- ds- 2018- ifjiDork ds nkSjku dSj 
¼dSifjl fMfdMqvk½ Qyksa dh dqy Qsuksfyd 
vkSj dqy ,aVhv‚fDlMsaV xfrfof/k esa ifjorZuA 
bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 13 
¼1o2½% 107&108 ¼(http://krishi.icar.gov.in/jspui/

handle/123456789@18686½A

csjoky] ,e- ds- 2019- —f"k esa ,ack;ksfVd ruko dh ubZ 
var–Zf"VA ,DVk lkbafVfQd ,xzhdYpj] 3 ¼3½% 43- 
¼oSpkfjd dkxt½ ¼(http://krishi.icar.gov.in/jspui/

handle/123456789@18370½A

csjoky] ,e- ds-] xks;y] ih- vkSj pq?k] ,y- ds-A 2018- iSr`d 
ykbu ls ;qä de vukt okys QkbVsV dh igpku 
ds fy, cktjk teZIykTe dk nksguA tuZy v‚Q 
,xzhdYpj ,aM bdksy‚th] 6 % 39&46 (http://krishi.

icar.gov.in/jspui/handle/123456789@18368½A

HkkxZo] vkj-] xqtZj] ds- flag] ,- ds- vkSj flag] ,l-A 
2019A ;k–fPNd çof/kZr cgq:ih Mh,u, }kjk 
çdV dk"B lsc dh vkuqokaf'kd fofo/krk ¼Qsjksfu;k 
fyeksfu;k ,y½A baVjus’kuy tuZy v‚Q dsfedy 
LVMht] 7 ¼1½ % 208&121A

pkan] th-] ljksfy;k] Mh- ds- vkSj ;kno] ,l- ds-A 
2018A nf{k.kh jktLFkku dh fLFkfr ds rgr 
ve:n dh fdLeksa dk ekudhdj.k ¼lhfM;e 
Xoktok ,y-½ fdLeA baVjus’kuy tuZy v‚Q 
djaV ekbØksck;ksy‚th ,aM ,IykbM lkbalst] 7 
¼04½ 1164&1168 ¼(http://krishi.icar.gov.in/jspui/

handle/ 123456789@18011½A

pkS/kjh] ch- vkj-] gy/kj] ,l- ,e- vkSj ekgs’ojh] ,l- 
ds-A 2018- vkbMsafVfQds’ku ,.M iksf’kfcfyVht 
vkWQ eksuksfl;l  bUczsM bu eLdesyksu ¼D;qfdfel 
esyks ,y½ Qksj fgVªksfll fczfMaxA osftVscy lkbZal] 
45 ¼1½ % 118&120 ¼ http://krishi.icar.gov.in/jspui/

handle/123456789@17942½A

pkS/kjh] ch- vkj-] gy/kj] ,l- ,e-] ekgs’ojh] ,l- 
ds- vkSj ljkst] ih- ,y- 2018A Fkkj dj.kh % 

Research Papers

Berwal, M. K. 2018. Changes in total phenolic 
and total antioxidant activity of kair 
(Capparis decidua) fruits during maturity. 
Indian Journal of Arid Horticulture, 13(1&2): 
107-108 (http://krishi.icar.gov.in/jspui/
handle/123456789/18686).

Berwal, M. K. 2019. The New Insights of Abiotic 
Stress in Agriculture. Acta Scientific Agriculture, 
3(3): 43. (Conceptual paper) (http://krishi.icar.
gov.in/jspui/handle/123456789/18370).

Berwal, M. K., Goyal, P. and Chugh, L. K. 2018. 
Exploitation of pearl millet germplasm for 
identification of low grain phytate containing 
parental line. Journal of Agriculture and 
Ecology, 6: 39-46 (http://krishi.icar.gov.in/
jspui/handle/123456789/18368).

Bhargava, R., Gurjar, K., Singh, A. K. and Singh, S. 
2019. Genetic diversity of wood apple (Feronia 
limonia L.) revealed by random amplified 
polymorphic DNA. International Journal of 
Chemical Studies, 7(1):208-121.

Chand, G., Sarolia, D. K. and Yadav, S. K. 2018. 
Standardization of dates of guava (Psidium 
guajava L.) varieties to air layering under 
Southern Rajasthan condition. International 
Journal of Current Microbiology and Appliied 
Sciences, 7(04): 1164-1168 (http://krishi.icar.
gov.in/jspui/handle/123456789/18011).  

Choudhary, B. R., Haldhar, S. M. and Maheshwari, 
S. K. 2018. Identification and possibility of 
monoecious inbred of muskmelon (Cucumis 
melo L.) for heterosis breeding. Vegetable 
Science, 45(1): 118-120 (http://krishi.icar.gov.
in/jspui/handle/123456789/17942).

Choudhary, B. R., Haldhar, S. M., Maheshwari, 
S. K. and Saroj, P. L. 2018. Thar Karni: A 
high temperature tolerant variety of ridge 
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'kq"d {ks= ds fy, fjt ykSdh dk mPp rkieku  
lfg".kq fdLeA bafM;u tuZy v‚Q ,fjM 
g‚fVZdYpj] 13 ¼1&2½ % 34&38 ¼ http://krishi.icar.

gov.in/jspui/handle/123456789@17941½A

pkS/kjh] ,l-] pkS/kjh-] ,e- vkj- vkSj oekZ] ,- ds- 2018A 
bQsDV vkWQ ,u,, ,.M Fkk;ks;wfj;k vkWu xzksFk] 
bYM ,.M DokfyfV vkWQ xkjfyd ¼,fy;e lfroe 
,y-½A bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 13 
¼1 vkSj 2½% 94&97A ¼http://krishi.icar.gov.in/jspui/

handle/ 123456789@18055½

pkS/kjh] ,l-] pkS/kjh] ,e- vkj-] dqekj] vkj- vkSj oekZ] ,- 
ds- 2018- baQYkq,al vkWQ ihthvkj ,.M ukbVªkstu 
vkWu bYM ,.M ch%lh vkWQ xkjfyd ¼,fy;e 
flfVoe ,y½A baVjus’kyu tuZy vkWQ dsfedy 
LVMht] 6 ¼6½% 2518&2522A ¼http://krishi.icar.

gov.in/jspui/handle/ 123456789@17986½A

xaxk/kjk] ds-] lsYokdqekj] vkj- vkSj txnh’k] vkj- lh- 
2018A Ýsap chu esa lajpukRed vkSj vkfFkZd y{k.kksa 
ds fy, vkuqoaf’kd fHkUurk ¼Qstksyl oYxsfjl ,y-½A 
baVjus'kuy tuZy v‚Q djaV ekbØksck;ksy‚th ,aM 
,IykbM lkbalst] 7 ¼10½% 1718&1723 (http://krishi.

icar.gov.in /jspui/ handle/ 123456789/18731)A

xksjk] ts- ,l-] dqekj] vkj-] psr jke vkSj flag] oh- ds- 
2018A ck;ksdsfedy js’kiksal vkWQ eksuksbEczk;fud 
vkSj i‚yh,eczk;ksfud lhMfyax vkWQ esaxks :VLVksd 
vaMj lkYV LVªsl daMh’kuA baVusVus’ku tuZy v‚Q 
dsfedy fLVfMt] 6 ¼6½% 2199&2203 ¼http://krishi.

icar.gov.in /jspui/handle/ 123456789@18147½A

xksjk] ts- ,l-] dqekj] vkj-] 'kekZ] ch- Mh-] psr jke 
vkSj dqekj] ds- 2018- flVªl :VLV‚Dl esa cht 
vkSj vadqj fo’ks"krkvksa ds fy, :ikRed fofo/krk 
dk fuèkkZj.kA bUVusVs’kuy tuZy v‚Q dsfedy 
fLVfMt] 6 ¼6½% 2921&2926 ¼ http://krishi.icar.

gov.in/jspui/handle/123456789@18145½A

xqaMsokM+h] th- jsìh-] ,l- oh- vkj- vkSj HkheIik] ch- ch- 
2018- Qy fodkl vkSj idus dk 'kkjhfjd vkSj 
tSo jklk;fud vk/kkj & ,d leh{kkA tuZy vkWQ 
fgy ,xzhdYpj] 9 ¼1½% 7&2 ¼http://krishi.icar.gov.

in/jspui/handle/23456789@17925½A

xqtZj ,e- ds-] dkSf’kd vkj- ,-] jkBkSj vkj- ,l-] 
ljksfy;k Mh- ds- 2018A tLrk vkSj cksjku ds i.kZ 
fNMdko ds ek/;e ls çHkkfor fdUukS eankfju dh 

gourd for arid region. Indian Journal of Arid 
Horticulture, 13(1-2):34-38 (http://krishi.icar.
gov.in/jspui/handle/123456789/17941).

Choudhary, S., Choudhary, M. R. and Verma, A. K. 
2018. Effect of NAA and thiourea on growth, 
yield and quality of garlic (Allium sativum L.). 
Indian Journal of Arid Horticulture, 13(1&2): 
94-97. (http://krishi.icar.gov.in/jspui/handle/ 
123456789/18055)

Choudhary, S., Choudhary, M. R., Kumar, R. and 
Verma, A. K. 2018. Influence of PGRs and 
nitrogen on yield and B: C of Garlic (Allium 
sativum L.). International Journal of Chemical 
Studies, 6(6): 2518-2522. (http://krishi.icar.
gov.in/jspui/handle/123456789/17986).

Gangadhara, K., Selvakumar, R. and Jagadeesha, R. 
C. 2018. Genetic Variability for Structural and 
Economic Traits in French Bean (Phaseolus 
vulgaris L.). International Journal of Current 
Microbiology and Applied Sciences, 7(10): 
1718-1723 (http://krishi.icar.gov.in/jspui/
handle/123456789/18731).

Gora, J. S., Kumar, R., Chet Ram and Singh, V. K. 2018. 
Biochemical responses of monoembryonic 
and polyembryonic seedlings of mango 
rootstocks under salt stress conditions. 
Intetnationl Journal of Chemical Stidies, 6(6): 
2199-2203 (http://krishi.icar.gov.in/jspui/
handle/123456789/18147).

Gora, J. S., Kumar, R., Sharma, B. D., Chet Ram 
and Kumar, K. 2018. Determination of 
morphological diversity for seed and 
seedling characteristics in citrus rootstocks. 
Intetnationl Journal of Chemical Stidies, 6(6): 
2921-2926 (http://krishi.icar.gov.in/jspui/
handle/123456789/18145).

Gundewadi, G., Reddy, S. V. R. and Bhimappa, B. 
B. 2018. Physiological and biochemical basis 
of fruit development and ripening – a review. 
Journal of Hill Agriculture, 9(1): 7-2 (http://krishi.
icar.gov.in/jspui/handle/123456789/17925).

Gurjar M. K., Kaushik R. A., Rathore R. S., Sarolia D. 
K. 2018. Growth, yield and fruit quality of 
Kinnow mandarin as affected through foliar 
application of zinc and boron. Indian Journal 
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o`f)] mit vkSj Qy dh xq.koÙkkA bafM;u tuZy 
v‚Q g‚fVZdYpj] 75 ¼1½A 141&144 ¼http://krishi.

icar.gov.in/jspui/handle/ 123456789@17914½A

xqtZj] ,e- flag] ih-ih- u#dk vkb-,l-- 2018- esFkh esa 
vkuqokaf’kd ifjorZu’khyrk] vkuqokaf’kdrk] lglaca/k 
vkSj iFk fo’ys"k.k ¼Vªkbxksusyk Qsue xzSde½ bafM;u 
tuZy v‚Q ,fjM g‚fVZdYpj] 13 ¼1 vkSj 2½ % 
98&102A

gy/kj] ,l- ,e- 2017- ck;ksyksth vkSj e‚QksZesfVªDl 
vkWQ yseu cVjQ~ykbZ iSfify;ks fMeksysl 
¼ysfiMksIVsjk: iSfifyvksfuMs½ vkWu csy ,sxy 
ekesZyksl bu ,fjM jhtu vkWQ jktLFkkuA bafM;u 
tuZy v‚Q ,fjM g‚fVZdYpj] 12 % 40&44 ¼2018 
esa çdkf’kr½ ¼http://krishi.icar.gov.in/ jspui / 

handle/123456789@6573½A

gy/kj] ,l-,e] lefn;k] Mh- ds] HkkxZo] vkj-] pkS/kjh] 
ch- vkj vkSj flag] Mh- 2018A gksLV IykaV ,Dlslu 
fMVjekbu cksVe vi bQsDV vkWQ LuSi&esyu 
¼D;wdqfel esyks os- ekseksjfMdk½ vxsaLV feyksu 
Q~ykbZ ¼cSDVsjkslsjk ddqckZbVh ¼dksfDoysV½½A fczfMax 
lkbZUl] https://doi:10.1270/ jsbbs.17065 (http://

krishi.icar.gov.in/jspui/handle/123456789/17903)

gy/kj] ,l- ,e-] flag] ,- d-s] dqekj] ds- vkSj ljksfy;k] 
Mh- ds- 2018A ,aVhtsuksfVd vkSj ,ysyksdSfedy 
jsfllVsal VsªV~l vkWQ csj ¼ftftil ekSfjflvkuk½ 
vxsULV LVksu fofoy] vkScsl fgeky;al bu gksV 
,fjM jhtu vkWQ bafM;kA bafM;u tuZy v‚Q 
,fjM g‚fVZdYpj] 13% 50&58 ¼http:// krishi.icar.

gov.in/ jspui/handle/ 123456789@9155½A

tkVo] ,e- ds-] cykbZ] vkj- lh-] oekZ] ,- ds- vkSj 
ehuk] vuhrkA 2017- mÙkjh if’peh jktLFkku 
ds 'kq"d {ks= esa 'kdjdan teZIykTe dk çn’kZuA 
bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 12 ¼1 vkSj 
2½% 106&108 ¼(http://krishi.icar.gov.in/jspui/

handle/123456789/19716)A

tkVo] ,e- ds-] ljkst] ih- ,y-] nqvk] oh- ds- pØcrhZ] 
,l- ds- vkSj cykbZ] vkj- lh- 2018A Hkkjr ds 
mÙkj&if’peh jktLFkku ds xSj&ikjaifjd {ks=ksa esa 
mi;qä vkyw dh [ksrhA bafM;u tuZy v‚Q ,fjM 
g‚fVZdYpj] 13 ¼1&2½% 19&24 (http://krishi.icar.

gov.in/jspui/ handle/123456789/19714)A

of Horticulture, 75 (1). 141-144 (http://krishi.
icar.gov.in/jspui/handle/123456789/17914).

Gurjar, M. Singh, P.P.  Naruka I.S. 2018. Genetic 
variability, heritability, correlation and Path 
analysis in fenugreek (Trigonella foenum 
graecum) Indian Journal of Arid Horticulture, 
13(1 &2): 98-102.

Haldhar, S. M. 2017. Biology and morphomatrics 
of lemon butterfly Papilio demoleus 
(Lepidoptera: Papilionidae) on bael, Aegle 
marmelos in Arid Region of Rajasthan. 
Indian Journal of Arid Horticulture, 12: 40-44 
(Published in 2018) (http://krishi.icar.gov.in/
jspui/handle/123456789/6573). 

Haldhar, S. M., Samadia, D. K., Bhargava, R., 
Choudhary, B. R. and Singh, D. 2018. Host  
plant accessions determine bottom-up 
effect of snapmelon (Cucumis melo var. 
momordica) against melon fly (Bactrocera 
cucurbitae (Coquillett)). Breeding  Science, 
https: //doi:10.1270/ jsbbs.17065 (http://
krishi.icar. gov.in/ jspui/handle/123456789 
/17903).

Haldhar, S. M., Singh, A. K., Kumar, K. and Sarolia, 
D. K. 2018. Antixenotic and allelochemical 
resistance traits of ber (Ziziphus mauritiana) 
against stone weevil, Aubeus himalayanus in 
hot arid region of India. Indian Journal of Arid 
Horticulture, 13: 50-58 (http://krishi.icar.gov.
in/jspui/handle/123456789/9155).

Jatav, M. K., Balai, R. C., Verma, A. K. and Meena, 
Anita. 2017. Performance of sweet potato 
germplasm in arid region of north western 
Rajasthan. Indian Journal of Arid Horticulture, 
12 (1&2): 106-108 (http://krishi.icar.gov.in/ 
jspui/handle/ 123456789/19716).

Jatav, M. K., Saroj, P. L., Dua, V. K. Chakarabarti,  
S. K.  and Balai, R. C. 2018. Suitable potato 
cultivars in non-traditional areas of north-
western Rajasthan of India. Indian Journal 
of Arid Horticulture, 13 (1-2): 19-24 (http://
krishi.icar.gov.in/jspui/handle/123456789 
/19714).
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dapu] ds- ds-] dq’kokg] ,l- ,l] feJk] ,l- ,u- u#dk 
vkbZ- ,l- vkSj flag ih- ih- 2018A ekyok iBkj dh 
ifjfLFkfr;ksa esa eVj ds cht mRiknu ij v/;;u 
¼ihle lfroe ,y-½ fdLeksa ds lkFk fQQksjl dk 
LrjA ysX;we fjlpZ] 41 ¼5½% 722&727 ¼(http://krishi.

icar.gov.in/jspui/ handle/123456789@18179½A

daoj] ts-] dkSy] ,e- ds-] u#dk vkbZ- ,l- vkSj flag 
ih- ih- 2019A bu&foVªks ekbØks&xzkf¶Vax rduhd 
bu LohV v‚jsat ¼flVªl flusafll½ lhoh- CyM jsM 
Vw izksM~;wl ok;jl Qzh IykaV~lA bafM;u tuZy v‚Q 
,xzhdYpjy lkbalst] 89 ¼3½% 494&499(http://

krishi.icar.gov.in/ jspui/handle /123456789 

/18178)A

daoj] ts-] u#dk] vkbZ- ,l vkSj flag] ih- ih- 2018A 
tsusfVd osfjCkfyVh ,.M ,lksfl,’ku veax dyj 
,.M OgkbV lhMysl thuksVkbIl vkWQ xzsi ¼fofVl 
fofuQsjk½ bafM;u tuZy vkWQ ,fxzdYpjy lkbZalsl] 
88 ¼5½ % 737&45 (http://krishi.icar.gov.in/jspui/

handle/123456789/18144)A

[kkufoydj] ,e- ,p] dkSf’kd] vkj- ,] iokj] lh- 
Mh] isBs] ;w- ch] rYgk] ih- ,e] ljksfy;k] Mh- 
ds-] mik/;k;] ch- vkSj egkoj] ,y- ,u 2018A 
js’kiksUl vkWQ iksLV gkosZLV VªhVesaV vkQ osfj;l 
dsfedy ,.M IykaV xzksFk jsxqysVlZ vku fQftdy 
isjkehVlZ vkQ liksVk QzwVZ~l lhoh dkyhiRrhA 
baVjus’kuy tuZy vkWQ dsfedy LVMht] 6 ¼2½% 
3429&3431A (http://krishi.icar.gov.in/ jspui/

handle/123456789/18013)A

[kkufoydj] ,e- ,p] dkSf’kd] vkj- ,] iokj] lh- Mh] 
isBs] ;w- ch] rYgk] ih-,e] ljksfy;k] Mh-ds] egkoj] 
,y-,u vkSj Hkkos] ,l- th 2018A bQsDV vkWQ iksLV 
gkosZLV VªhVesaV vkQ osfj;l dsfedy ,.M IykaV 
xzksFk jsxwysVlZ vku dsfydy djDVlZ vkWQ liksVk 
QzwV osjk- dkyhiRrhA baVjus’kuy tuZy vkWQ 
dsfedy LVMht] 6 ¼2½% 3432&3434 (http://krishi.

icar.gov.in /jspui/handle/123456789/18012)½A

—".kk] ,p-] dqekj] ,y-] gy/kj] ,l- ,e-] flag] Mh-] 
ljkst] ih- ,y- 2018A Qsuksyksftdy xzksFk LVstsl 
vkWQ bafM;u tqtqcs ¼ftftil ekSfjfl;kuk yked½ 
,dksjfMax Vw n chchlh,p LVsyA ,uYl v‚Q 
,IykbM ck;ksy‚th] 2018% 1&7A https://doi.

org/10.1111/aab.12466 (http://krishi.icar.gov.in/

jspui/handle/123456789/17904)A

Kanchan, K. K., Kushwah, S. S., Mishra, S. N.  
Naruka I. S.  and Singh P. P.   2018. Studies 
on   seed production of pea (Pisum sativum 
L.) varieties with phosphorus levels under 
Malva Plateau conditions.  Legume Research, 
41 (5): 722-727 (http://krishi.icar.gov.in/jspui/
handle/123456789/18179). 

Kanwar, J., Kaul, M. K., Naruka I. S. and Singh P. 
P. 2019. In–vitro micro-grafting technique 
in sweet orange (Citrus sinensis) cv. Blood 
Red to produce virus free plants.  Indian 
Journal of Agricultural Sciences, 89 (3): 
494–499 (http://krishi.icar.gov.in/jspui/
handle/123456789/18178).

Kanwar, J., Naruka, I. S. and Singh, P. P. 2018. Genetic 
variability and association among colour   
and white seedless genotypes of grape 
(Vitis vinifera). Indian Journal of Agricultural 
Sciences, 88 (5): 737–45 (http://krishi.icar.gov.
in/jspui/handle/123456789/18144).     

Khanvilkar, M. H., Kaushik, R. A., Pawar, C. D., Pethe, 
U. B., Talha, P. M., Sarolia, D. K, Upadhyay, 
B. and Mahawer, L. N. 2018.  Response of 
post harvest treatments of various chemical 
and plant growth regulators on physical 
parameters of sapota fruits cv. Kalipatti. 
International Journal of Chemical Studies, 6(2): 
3429-3431. (http://krishi.icar.gov.in/jspui/
handle/123456789/18013).

Khanvilkar, M. H., Kaushik, R. A., Pawar, C. D., Pethe, 
U. B., Talha, P. M., Sarolia, D. K., Mahawer, 
L. N. and Bhave,  S. G. 2018. Effect of post-
harvest treatments of various chemical 
and plant growth regulators on chemical 
characteristics of sapota fruits cv. Kalipatti.  
International Journal of Chemical Studies: 6(2): 
3432-3434 (http://krishi.icar.gov.in/jspui/
handle/123456789/18012).

Krishna, H., Kumar, L., Haldhar, S. M., Singh, 
D., Saroj, P. L. 2018. Phenological growth 
stages of Indian jujube (Ziziphus mauritiana 
Lamk.) according to the BBCH scale. Annals 
of Applied Biology. https://doi.org/10.1111/
aab.12466 (http://krishi.icar.gov.in/jspui/
handle/123456789/17904).
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dqekj] ,-,y] çlkn] oh-,e] flag] Mh-] cgknqj] oh-] 
MsfoM] ,-, vkSj ;kno] oh- 2018A LVª‚csjh QhYM 
ds e`nk esa ,uihds ds Qyksa dh xq.koÙkk ij tSo 
moZjdksa] oehZdEiksLV vkSj VªkbdksMekZ dk çHkko 
¼Ýkxfj;k ,Dl ,ukuklk Mwd-½ fdLe LohV 
pkyhZA fjlpZ tuZy vkWQ ,fxzdYpjy lkbZalsl] 
9 ¼3½% 684&686 (http://krishi.icar.gov.in/jspui/

handle/123456789/19637)A

dqekj] ds- flag] ,-] flag] ,l- ds- 'kekZ] ,u- vkSj JhokLro] 
,e- 2018A LVMht vkWu ,DlVsaV vkQ IyksbEcz;ksuh 
bu lkYV VksyjsUV esaxks :VLVkWdA bafM;u tuZy 
v‚Q g‚fVZdYpj] 75 ¼1½% 139&40  (http://krishi.

icar.gov.in/jspui/handle/123456789/17885)A

dqekj] vkj- 'kekZ] vks- lh- izksMfDVfoVh ckbZ ySaM 
d‚fUQxjs’ku ¼Øksdl lSfVol ,y-½ ,.M dkseZ 
buVsaflVh eSfuiqys'ku vaMj d'ehj daMh'ku  
}kjk mRikndrk vkSj d'ehj fLFkfr ds rgr 
d‚eZ baVsaflVhA bf.M;u tuZy vkWQ ,fxzdYpjy 
lkbZalsl] 88 ¼5½% 798804 (http://krishi.icar.gov.in 

/jspui/handle/123456789/6200)A

dqekj] ,l-] /kj-] ,l-] ckjBkdqj] ,l-] dqekj] ,l-] 
eksaMy] ch-] dqekj] Mh-] dkspqokM] ,l- ,] ehuk] 
,y- vkj] jktkor] ,e-oh-,l] flag] ,e-] paædyk] 
,e- vkSj psr jke 2018- baVhxzsVsM ds esustesaV 
,DlfcV , dh jksy bu iksVsf’k;e viVsd 
VªkaliksVZj ¼tsM,eds;wih½ ,Dlizs'ku Vw baizwo xzksFk 
,.M bYV vkWQ dksuZA baVjus’kuy tuZy v‚Q 
djaV ekbØksck;ksy‚th ,aM ,IykbM lkbalst] 7 
¼12½% 1867&1887 (http://krishi.icar.gov.in/jspui/

handle/123456789/18134)A  

dqekor] ih- ds-] eq[kthZ] ,l- pkS/kjh] ch- vkj-] xqIrk] ih- 
lh-] oekZ] vkbZ- ,e-] ;kno] ih- ds- vkSj dqekor] ,e- 
2018A rjcwt esa lglaca/k dk v/;;u ¼flVªkyll 
ySukVl ¼FkqucA eSalQA½A bafM;u tuZy v‚Q ,fjM 
g‚fVZdYpj] 13 ¼1&2½ % 124&126 (http://krishi.

icar.gov.in/jspui/handle/123456789/17943)A

ehuk] ch- ,y-] dkSf’kd] vkj- ,-] ljksfy;k] Mh- ds-] 
ehuk] vkj- ds- vkSj flag] Mh- 2018A HkaMkj.k ds 
nkSjku fyfDoM ek/;e esa vkaoyk Qyksa dh xq.koÙkk 
dks cuk, j[kus ij dVkbZ ds ckn ds mipkj dk 
çHkkoA baVjus’kuy tuZy v‚Q dsfedy LVMht] 
6 ¼5½% 921&924 (http://krishi.icar.gov.in/jspui/

handle/123456789/17979)A

Kumar, A. L., Prasad, V. M., Singh, D., Bahadur, V., 
David, A. A. and Yadav, V. 2018. Effect of Bio-
fertilizers, vermicompost and Trichoderma 
on fruit quality and residual of NPK in soil of 
strawberry field (Fragaria x annanasa Duch.) cv. 
Sweet charlie.  Research Journal of Agricultural 
Sciences, 9(3): 684-686 (http://krishi.icar.gov.
in/jspui/handle/123456789/19637). 

Kumar, K., Singh, A., Singh, S. K., Sharma, N. 
and Srivastav, M. 2018. Studies on extent 
of ployembryony in salt tolerant mango 
rootstocks. Indian Journal of Horticulture, 75 
(1): 139-40 (http://krishi.icar.gov.in/jspui/
handle/123456789/17885).

Kumar, R., Sharma, O. C. 2018 Enhancing 
saffron (Crocus sativus L.) productivity by 
land configuration and corm intensity 
manipulation under Kashmir condition. 
Indian Journal of Agricultural Sciences, 88 
(5): 798–804 (http://krishi.icar.gov.in /jspui/
handle/123456789/6200).

Kumar, S., Dhar, S., Barthakur, S., Kumar, S., Mondal, 
B., Kumar, D., Kochewad, S. A., Meena, L. R., 
Rajawat, M. V. S., Singh, M., Chandrakala, M. and 
Chet Ram. 2018. Integrated K management 
exhibit a key role in potassium uptake 
transporter (ZmKUP) expression to improve 
growth and yield of corn. International Journal 
of Current Microbiology and Applied Sciences, 
7(12): 1867-1887. (http://krishi.icar.gov.in/
jspui/handle/123456789/18134)

Kumawat, P. K., Mukherjee, S., Choudhary, B. 
R., Gupta, P.C., Verma, I. M., Yadav, P. K. and 
Kumawat, M. 2018. Correlation studies 
in watermelon [Citrullus lanatus (Thunb.) 
Mansf.]. Indian Journal of Arid Horticulture, 
13(1-2):124-126 (http://krishi.icar.gov.in/
jspui/handle/123456789/17943).

Meena, B. L., Kaushik, R. A., Sarolia, D. K., Meena, 
R. K. and Singh, D. 2018. Effect of post 
harvest treatments on keeping quality of 
Aonla fruits in liquid medium during storage. 
International Journal of Chemical Studies, 6 
(5): 921-924 (http://krishi.icar.gov.in/jspui/
handle/123456789/17979).
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ehuk] lh- ,y-] ehuk] vkj- ds-] ljksfy;k] Mh- ds-] n’kksjk] 
,y- ds- vkSj flag] Mh- 2018A vukj dh x.ks’k 
fdLe ds Qyksa dh xq.koÙkk ij ,dh—r iks"kd 
rRo çca/ku dk çHkkoA] tuZy v‚Q ,xzhdYpj 
,aM bdksy‚th] 5: 67&75 http://krishi.icar.gov.

in/jspui/handle/123456789/18056)A

ehuk] ,p- vkj-] dkyk] ,l-] ehuk] vkj- ds-] ehuk] th- 
,y- vkSj flag] vkj-ds- 2018- HkaMkj.k ds nkSjku 
mi;qä iSdsftax lkexzh vkSj oSfDlax ds lkFk csj 
Qyksa dh etcwrh vkSj iks"k.k xq.koÙkkA baVjus’kuy 
tuZy v‚Q djaV ekbØksck;ksy‚th ,aM ,IykbM 
lkbal] 7 ¼8½ % 2584&2591A

ehuk] vkj- ds-] jsìh] ,l- oh- vkj-] ljksfy;k] Mh- ds- flag] 
vkj- ,l- vkSj HkkxZo] vkj- 2018A uhacw ¼lkbVªl 
tfEcjh yl-½ LDoS’k dk fuekZ.k vkSj Lohdk;Zrk 
v/;;uA bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 
12 ¼1&2½% 80&84 (http://krishi.icar.gov.in/jspui/

handle/123456789/17924)A

ehuk] vkj-ds] ljkst] ih-,y] vfMxk] ts-Mh] uk;d] ,e-
th vkSj ehuk] ,p-vkj 2018A dukZVd ds if’peh 
rV {ks= esa dktw ¼,ukdkfMZ;e vksMsy ,y½ ds 
Qwy] Qyu vkSj mit ij iSDykscqVjkZtksy dk 
baVjus’kuy tuZy vkWQ djaV ekbØksck;ksy‚th 
,.M ,IykbM lkbalA 7 ¼10½% 380&391 (http://

krishi.icar.gov.in/jspui/handle/123456789/17977)

ehuk] ,l- vkj- 2017- xeZ 'kq"d {ks=ksa esa cM+s iSekus 
ij LuSiesyu ¼dqdqfel esyks osjk- ekseksfMZdk½ ds 
mRiknu esa fu/kkZjd vkSj dfe;ka% ,d v/;;uA 
bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 12 ¼1 & 
2½% 35& 39A

ehuk] ,l- vkj-] tkVo] ,e- ds- vkSj ljkst] ih- ,y- 
2018A jktLFkku ds xeZ 'kq"d {ks= esa dkpjh 
¼dqdqfel esyks osjk- d‚yil½ dh mUur fdLe 
dks viukuk& ,d çHkko ewY;kaduA bafM;u tuZy 
v‚Q ,fjM g‚fVZdYpj] 13 ¼1&2½ % 65&70 (http://

krishi.icar.gov.in/jspui/ handle/123456789/18374)

feJk] Mh- ,l-] flag] ,l-] flag] ,- ds- vkSj ;kno] oh- 
2018A e/; xqtjkr ds vfHko/kZd ,flM ykbZe esa 
vkuqoaf’kd ifjorZu’khyrkA bafM;u tuZy v‚Q 
g‚fVZdYpj] 75 ¼4½% 703&708 (http://krishi.icar.

gov.in/jspui/handle/123456789/19644)A

Meena, C. L., Meena, R. K., Sarolia, D. K., Dashora, 
L. K. and Singh, D. 2018. Effect of integrated 
nutrient management on fruit quality 
of pomegranate cv. Ganesh, Journal of 
Agriculture and Ecology, 5: 67-75 (http://krishi.
icar.gov.in/jspui/handle/123456789/18056).  

Meena, H. R., Kala, S., Meena, R. K., Meena, G. L. 
and Singh, R.K. 2018. Enhancing firmness and 
nutritional quality of ber fruit with suitable 
packaging materials and waxing during 
storage. International Journal of Current 
Microbiology and Applied Science, 7(8): 2584-
2591.

Meena, R. K., Reddy, S. V. R., Sarolia, D. K., Singh, 
R. S. and Bhargav, R. 2018. Formulation and 
acceptability studies of rough lemon (Citrus 
jambhiri Lush.) squash. Indian Journal of Arid 
Horticulture, 12 (1-2): 80-84 (http://krishi.icar.
gov.in/jspui/handle/123456789/17924).

Meena, R. K., Saroj, P. L., Adiga, J. D., Nayak, M. G. 
and Meena, H.R. 2018. Effect of paclobutrazol 
on flowering, fruiting and yield of Cashew 
(Anacardium occidentale L.) in west coast 
region of Karnataka,  International Journal 
of Current Microbiology and Applied Science, 
7(10): 380-391(http://krishi.icar.gov.in/jspui/
handle/123456789/17977). 

Meena, S. R. 2017. Determinants and restraints in 
production of snapmelon (Cucumis melo var. 
Momordica) at large scale in hot arid regions: 
A study. Indian Journal of Arid Horticulture, 
12(1&2): 35- 39.

Meena, S. R., Jatav, M. K. and Saroj, P. L. 2018. 
An adopting of improved variety of kachri 
(Cucumis melo var. callpsus) in hot arid 
region of Rajasthan: An impact assessment. 
Indian Journal of Arid Horticulture, 13(1&2): 
65-70 (http://krishi.icar.gov.in/jspui/
handle/123456789/18374).

Mishra, D. S., Singh, S., Singh, A. K. and Yadav, 
V. 2018. Genetic variability in acid lime 
accessions from central Gujarat. Indian Journal 
of Horticulture, 75(4):703-708 (http://krishi.
icar.gov.in/jspui/handle/123456789/19644).
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feJk] Mh- ,l-] flag] ,l-] flag] ,- ds- ;kno] oh-] vIik 
jko] oh- oh- vkSj ljkst] ih- ,y- 2018- ve:n esa 
vkuqoaf’kd fofo/krk dk vkdyuA bafM;u tuZy 
v‚Q g‚fVZdYpj] 75 ¼3½% 362&368 (http://krishi.

icar.gov.in/jspui/handle/123456789/19645)A

eksuw] u#dk] vkbZ- ,l] ehuk ds-lh] gy/kj ,- vkSj flag 
ih-ih- 2018A yglqu dh o`f)] mit vkSj xq.koÙkk 
ij iksVsf’k;e vkSj tLrk dk çHkko ¼,fy;e lfroe 
,y-½ bafM;u tuZy v‚Q ,fjM g‚fVZdYpj 13 ¼1 
vkSj 2½% 74&78A

iaokj] ch- ,l-] f=osnh] vkj-] jfofdju] vkj-] psr jke 
vkSj ukjk;.ku ,l- 2018A eksfydwyj ekdZj csLM 
LØhfuax QkWj cSDVhfj;y yhQ CykbV jsfllVsal 
thu bu ysaMjsl ,.M dYVholZ vkWQ jkbl bu 
xqtjkrA bafM;u tuZy v‚Q IykaV tsusfVd 
fjlkslsZt] 31 ¼1½% 51&56 (http://krishi.icar.gov.in/

jspui/handle/123456789/18052)A

iaokj] ,u-] jk;-] ih- ,u-] dqekj] ts-] feJk] Mh- ,l- 
vkSj flag] Mh- ih- 2018A yhph dh lqxaf/kr xqykc 
fdLe ij vyx&vyx jlk;uksa dk çHkko ¼yhph 
fpusafll lksu-½A tuZy vkWQ QkekZdksy‚th ,.M 
QkbVksdsfedYl] 7 ¼4½% 1418&1422A

ikjhd ih- ds-] ;kno] ih- ds-] dqekj] ,l-] ljksfy;k 
Mh- ds-] cadj] vkj- vkj- vkSj vkse çdk’k 2018- 
LVMht vkWu n jsliksUl vkWQ baVhxzsVsM U;wfVª,aV 
esustesaV vkWu yhQ U;wfVª’ku LVsVl vkWQ MsV ikWe 
vaMj ,fjM dafM’kUlA baVjus’kuy tuZy vkWQ 
dsfedy LVMht % 6 ¼4½% 472&474 (http://krishi.

icar.gov.in/jspui/handle/123456789/17915)A

jkor] ,y-] frokjh] ,] fc"V] Vh-,l] çlkn] ,l- vkSj 
;kno] oh- 2018A tSo&çkbfeax vkSj mifuosf’kr 
,QokbZ,e dk çHkko ek=kRed vkSj xq.kkRed  
y{k.kksa ij tSo&fu;a=.k ds lkFk vkSj cjuhM cktjk 
¼bfpuksPykslk ØqLxYyh½ esa ,y½A baVjus’kuy tuZy 
vkWQ ,fxzdYpj lkbalsl] 14 ¼2½% 335&343 (http://

krishi.icar.gov.in/jspui/handle/123456789/19638)

lsYodqekj] vkj-] tkV] th-,l-] uch] ,l- ;w-] xhfrdk] 
,e-] xaxk/kkjk] ds- vkSj fpaFkk] çnhfidkA 2018- 
thuksfed ,Mokalsl bu :V osthVscy Ø‚IlA 
baVjus’kuy tuZy v‚Q djaV ekbØksck;ksy‚th ,aM 
,IykbM lkbalst] 7 ¼10½% 2649&2660 (http://

krishi.icar.gov.in /jspui/handle/123456789/18732)

Mishra, D. S., Singh, S., Singh, A. K., Yadav, V., Appa 
Rao, V. V. and Saroj, P. L. 2018. Assessment of 
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Horticulture, 75(3): 362-368 (http://krishi.icar.
gov.in/jspui/handle/123456789/19645).

Monu, Naruka, I. S., Meena K. C., Haldar A., and 
Singh P. P.  2018. Effect of  potassium and zinc 
on growth, yield and quality of garlic (Allium 
sativum L.) Indian Journal of Arid horticulture,  
13(1 &2): 74-78.

Panwar, B. S., Trivedi, R., Ravikiran, R., Chet Ram 
and Narayanan S. 2018. Molecular marker 
based screening for bacterial leaf blight 
resistance genes in landraces and cultivars of 
rice in Gujarat. Indian Journal of Plant Genetic 
Resources, 31(1): 51-56 (http://krishi.icar.gov.
in/jspui/handle/123456789/18052).
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and Singh, D. P. 2018. Effect of different 
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Studies on the response of integrated 
nutrient management on leaf nutrient 
status of date palm under arid condition.  
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6(4): 472-474 (http://krishi.icar.gov.in/jspui/
handle/123456789/17915).

Rawat, L., Tewari, A, Bisht, T. S., Prasad, S. and 
Yadav, V. 2018. Effect of bio-priming and 
colonized FYM with bio-controlagents on 
quantative and qualitative traits and disease 
management in barnyard millet (Echinochloa 
crusgalli L.). International Journal of Agricultural 
Sciences, 14 (2): 335-343 (http://krishi.icar.gov.
in/jspui/handle/123456789/19638).

Selvakumar, R., Jat, G. S., Nabi, S. U., Geetika, M., 
Gangadhara, K. and Chintha, Pradeepika. 
2018. Genomic advances in root vegetable 
crops. International Journal of Current 
Microbiology and Applied Sciences, 7(10): 
2649-2660 (http://krishi.icar.gov.in/jspui/
handle/123456789/18732). 
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flag ch- Vh-] jkor ,y-] pØorhZ ch- vkSj ;kno oh- 2018A 
Qy Qlyksa esa ikS/k fodkl fu;kedksa ¼ihthvkj½ 
ds mi;ksx esa gky dh çxfr & ,d leh{kkA 
baVjus'kuy tuZy v‚Q djaV ekbØksck;ksy‚th ,aM 
,IykbM lkbal] 7 ¼5½% 1307&1336 (http://krishi.

icar.gov.in/ jspui/handle/123456789/19639)A

flag] ,- ds- flag] ,l- vkSj ljkst] ih- ,y- 2018A 
,DlIyksfjax e‚QksZosfj,’ku bu csy ¼,xy ekesZyksl½A 
djaV gkfVZdYpj] 6 ¼2½% 52&57(https://krishi.icar.

gov.in/jspui/handle/123456789/ 19707)A

flag] Mh- ds- flag] oh- ds-] jke] vkj- ch- vkSj ljksfy;k] 
Mh- ds- 2018A jkbifuax ,lksfl,VsM ck;ksdsfedy 
pastst fon fjys’ku Vw tsyh lhM Qksjes’ku bu esaxksa 
lhoh n’kgjh] yaxM+k vkSj pkSlkA baVjus’kuy tuZy 
v‚Q dsfedy LVMht] 6 ¼2½% 3359&3363 (http://

krishi.icar. gov.in/jspui/handle/123456789/17887)

flag] Mh- ,l-] dkSf’kd] vkj- ,-] lksyadh] ,l- ih-] 
ljksfy;k] Mh- ds- vkSj dqekj oh- 2018A tehZus’ku 
js’kiksal ,.M baVjD’ku bQsDV vaMj i‚yhcSx vkSj 
çksVsjh daMh’ku vkQ iik;k ¼dsfjdk iik;k ,y-½ 
fdLe iwlk uUgkA baVjus’kuy tuZy v‚Q dsfedy 
LVMht] 6 ¼3½% 2538&2541 (http://krishi.icar.gov.

in/jspui/handle/123456789/18015)A

flag] ih- ih-] oekZ ,- ds- vkSj flag] Mh- 2018A xeZ 
'kq"d tyok;q ds rgr cSxu thuksVkbi dk 
ewY;kaduA bafM;u tuZy v‚Q g‚fVZdYpj] 75 
¼3½% 451&456 (http://krishi.icar.gov.in/ jspui/

handle/123456789/18143)A

flag] vkj-,l-] HkkxZo] vkj-] ehuk] vkj-ds- vkSj 'kekZ] ch-
Mh- 2018A 'kq"d ifjfLFkfr;ksa esa ijkxd.k mRiknu 
ds fy, uj [ktwj ¼QhfuDl MsDVkbfyQsjk ,y-½ dk 
ewY;kaduA bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 
13 ¼1& 2½% 39&41 (http://krishi.icar.gov.in/jspui/

handle/ 123456789/ 19712)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik 
jko] oh- oh- 2017- tkequ esa chtkadqj o`f) vkSj 
dfydk;u lQyrk ij i‚fyFkhu cSx ds vkdkj 
dk çHkkoA bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 
12% 56&57 (https://krishi.icar.gov.in/jspui/

handle/123456789/18703)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik 
jko] oh- oh- 2017- tkequ lhoh xksek fç;adk dh 
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mit vkSj Qyksa dh xq.koÙkk ij 'kwV çwfuax dk 
çHkkoA bafM;u tuZy v‚Q ,fjM g‚fVZdYpj] 
12% 100&102 (https://krishi.icar.gov.in/jspui/

handle/123456789/18704)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik jko] oh- 
oh- 2018A bQsDV vkWQ :VLV‚Dl vku xzksFk] bYM 
vkSj QzwV DokfyVh ,VªhC;wV~l vkWQ LohV vkWjsat 
¼flVªl flusafll½ lh-oh- lBxqM+hA bafM;u tuZy 
v‚Q ,fjM g‚fVZdYpj] 13% 71&73 (https://krishi.

icar.gov.in/jspui/handle/ 123456789/ 18701)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik 
jko] oh- oh- 2018A if’peh Hkkjr ds v/kZ 'kq"d 
ikfjfLFkfrdh ra= ds rgr djkSank ¼dSfjlk dkjaMl 
fyu½ esa tM+sa vkSj çfr’kr lQyrk ij LVse dfVax 
vkSj vkbZch, lkaærk dk çHkkoA bafM;u tuZy v‚Q 
,fjM g‚fVZdYpj] 13% 71&73 (https://krishi.icar.

gov.in/jspui/handle/123456789/18702)A

;kno fodkl] ,-ds- flag vkSj oh-oh- vIik jko ¼2018½A 
lhrkQy ds chtkadqj.k vkSj vadqj fodkl ij th,

3
 

vkSj xksew= dk çHkkoA bafM;u tuZy v‚Q ,fjM 
g‚fVZdYpj] 12 ¼1&2½% 71&74A (http://krishi.icar.

gov.in/jspui/handle/123456789/19132) A

;kno fodkl] ,-ds- flag] oh-oh- vIik jko] ,l- flag 
vkSj ih-,y- ljkst ¼2018½A oqM ,iy oSfj,fcfyVh 
&] ,u vaMj ;qfVykbTM MªkbZysaM QzwV QzkseZ xqtjkr] 
HkkjrA baVjus’ku tuZy vkWQ djaV ekbØksfcyA 
,IykbZM lkbZaUlA 7 ¼6½: 548&555 (http://krishi.

icar.gov.in/jspui/ handle/123456789/19133)A

;kno] ,y- ih-] dqekj] Vh- ds-] f=ikBh] ,- vkSj flag] 
,l- 2018A ,aVhv‚fDlMsaV iksaVsaf’k;fyVh ,.M 
feujy daVsV vkWQ lej lhlu yhQh xzsUl % 
daEisjhtu ,V esP;ksj ,.M ekbdzksxzhu LVstst 
;wftax dseksehfVªdA ,fxzdYpjy fjlpZ] MhvksvkbZ 
10- 1007 @,l40003&018&0378&7 (https://

krishi.icar.gov.in/jspui/handle/123456789/19136)

;kno] ,l-] psr jke] flag] ,l- vkSj jk.kk] ,e- ds- 
2018A thuksfed Mh,u, vkblksys’ku Qksj 
djDVjkbts’ku vkQ IykaV tsusfVd fjlkslsZl&n 
ikLV ,.M n iztsUVA bafM;u tuZy v‚Q IykaV 
tsusfVd fjlkslsZt] 31 ¼3½% 315&327A(http://krishi.

icar.gov.in/jspui/handle/1234567 89 / 18135)A
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yksdfiz; ys[k

pkS/kjh] ch- vkj- vkSj gy/kj] ,l- ,e- 2018A 'kq"d {ks= 
esa dn~nwoxhZ; lfCt;ksa dk mRiknu ¼fganh½A [kkn 
if=dk] 3% 41&43 vkSj 52-(http://krishi.icar.gov.in/

jspui/handle /123456789/17984)

pkS/kjh] ch- vkj- vkSj ljkst] ih- ,y- 2018- rj ddM+h 
dh mPp rkieku lfg".kq fdLeA vkbZlh,vkj U;wt 
¼vDVwcj&fnlacj] 2018½% 18-(http://krishi.icar.gov.

in/jspui/handle/123456789 /17966)

pkS/kjh] ch- vkj- vkSj ljkst] ih- ,y- 2018- xeZ 'kq"d {ks= 
esa xq.koÙkk mRiknu ds fy, yks Vuy çkS|ksfxdhA 
bf.M;u gkfVZdYpj] flrEcj&vDVwcjA] 2018A 
ihihA 60&63A (http://krishi.icar. gov.in/jspui/

handle/123456789/17956)

pkS/kjh] ch- vkj- vkSj ljkst] ih- ,y- 2019A yks Vuy% 
jktLFkku ds xeZ 'kq"d {ks= esa fdlkuksa ds fy, 
ojnkuA U;w ,t izksVsDVsM dYVhos’ku] 5 ¼1½% 
15&18A (http://krishi.icar.gov.in/jspui/handle 

/123456789/17985)

pkS/kjh] ch- vkj-] ljkst] ih- ,y-] gy/kj] ,l- ,e-] 
egs’ojh] ,l- ds- vkSj flag] Mh- 2018A Fkkj 'khry 
Qspst çhfe;e izkblslA bf.M;u gkfVZdYpj] 
flrEcj&vDVwcjA] 2018A ihihA 58&59A (http://

krishi.icar.gov.in/jspui/handle/123456789/17982)

pkS/kjh] ch- vkj-] flag] Mh- vkSj 'kekZ] ch- Mh- 2018- 
jktLFkku ds xeZ 'kq"d {ks= ds varxZr [kjcwtk 
esa fofo/krkA vkbZlh,vkj U;wt ¼vDVwcj&fnlacj] 
2018½% 18&19A (http://krishi.icar.gov.in/ jspui/

handle/123456789/17967)

xtkuu] th-] #æ] ,l- th- vkSj jsìh] ,l- oh- vkj- 
2018- ikfVZdy fQYe VsDukWyksth&, U;w Vwy 
Qksj ,ugkaflax gkfVZdYpjy izksMfDVfoVhA dsjy 
dk’kkZdu bZ&tuZy] 5 ¼12½% …„&…‡ (http://krishi.

icar.gov.in/jspui/handle/123456789/18033)

xax/kkjk] ds-] ;kno] ,y- ih-] vIikjko] oh- oh-] flag] 
,l-] vkSj ljkst] ih- ,y- 2018A ysxqfeul 
osftVscYl vkj gkfcZaxj QkWj VªkbcYlA bf.M;u 
gkfVZdYpjA 63 ¼5½% 64&68 (http://krishi.icar.gov.

in/jspui/handle/123456789/18923)A

gy/kj] ,l- ,e- vkSj dqekj ds- 2018- fjfiax isLV&Qzh 
csjA bf.M;u gkfVZdYpj] 63 ¼5½% 114&117 (http://

krishi.icar.gov.in/jspui/handle/123456789/17911)

Popular Articles

Choudhary, B. R. and Haldhar, S. M.  2018. 
Production of cucurbitaceous vegetables 
in arid region (Hindi). Khad Patrika, 3: 41-43 
& 52. (http://krishi.icar.gov.in/jspui/handle 
/123456789/17984)

Choudhary, B. R. and Saroj, P. L. 2018. Development 
of high temperature tolerant variety of 
longmelon. ICAR News (Oct.-Dec., 2018): 
18. (http://krishi.icar.gov.in/jspui/handle 
/123456789/17966)

Choudhary, B. R. and Saroj, P. L. 2018. Tunnel 
technology for quality produce in hot arid 
region. Indian Horticulture, Sept.-Oct., 2018. 
pp. 60-63. (http://krishi.icar.gov.in/ jspui/
handle/123456789/17956)

Choudhary, B. R. and Saroj, P. L. 2019. Low 
tunnels: boon for farmers in hot arid region 
of Rajasthan. New Age Protected Cultivation, 
5(1): 15-18. (http://krishi.icar.gov.in/jspui/
handle/123456789/17985)

Choudhary, B. R., Saroj, P. L., Haldhar, S. M., 
Maheshwari, S. K. and Singh, D. 2018. 
Thar Sheetal fetches premium prices. 
Indian Horticulture, Sept.-Oct., 2018. pp. 
58-59. (http://krishi.icar.gov.in/jspui/
handle/123456789/17982)

Choudhary, B. R., Singh, D. and Sharma, B. D. 
2018. Diversity in muskmelon under hot arid 
region of Rajasthan. ICAR News (Oct.-Dec., 
2018): 18-19. (http://krishi.icar.gov.in /jspui/
handle/123456789/17967)

Gajanan, G., Rudra, S. G. and Reddy, S. V. R. 2018. 
Particle Film Technology- A new tool  for 
enhancing horticultural productivity. Kerala 
Karshakan e-journal, 5(12): 32-35 (http://
krishi.icar.gov.in/jspui/handle/123456789 
/18033)

Gangdhara, K., Yadav, L. P., Apparao, V. V., Singh, S., 
and Saroj, P. L. 2018. Leguminous vegetables 
are harbinger for tribals. Indian Horticulture. 
63(5): 64-68 (http://krishi.icar.gov.in/jspui/
handle/123456789/18923).

Haldhar, S. M. and Kumar K. 2018.  Reaping 
pest-free ber. Indian Horticulture, 63 (5): 



207

ICAR-CIAH, ANNUAL REPORT 2018-19

tkVo] ,e- ds-] cykbZ] vkj- lh-] ehuk] vuhrk vkSj 'kekZ] 
ch- Mh- 2018A ç‚ij vkbZ,u,e ,agkalsl dkpjh 
;hYMA bf.M;u gkfVZdYpjA flracj&vDVwcj 
2018 ihihA 95&97(http://krishi.icar.gov.i /jspui/

handle/123456789/19718)A

daoj] ts-] dkSy] ,e- ds-] u#dk vkbZ- ,l-] flag ih- 
ih- vkSj lkfu;kA 2019- lsfuVs’ku vkWQ LohV 
vkWjsat Fkzw ekbØks&xzkf¶VaxA bf.M;u gkfVZdYpj] 
tuojh&Qjojh 2019A

dqekj] ds- 2018A chtksipkj % Qlyksa dks çfrdwy tyok;q 
ifjfLFkfr;ksa ls cpkukA v‚pZMZ ,LVkfcfyLesaV ,.M 
bV~l esustesaV- ihih-14&16 (http://krishi.icar.gov.

in/jspui/handle/123456789/ 19331)A

dqekj] ds- vkSj psr jke 2019A 'kq"d {ks=ksa esa ylksM+k 
dh tSfod [ksrhA 'kq”d {ks=ksa esa Qyksa vkSj 
lfCt;ksa dh tSfod [ksrh] 'kekZ] ch-Mh-] ljkst] ih-
,y-] pkS/kjh] ch- vkj- vkSj cykbZ] vkj-lh- ¼la½ 
ihihA 47&50 (http:// krishi.icar.gov.in/ jspui/ 

handle/123456789/17926)A

dqekj] ds- vkSj flag] Mh- 2019A vksxsZfud dYVhos’ku 
vkWQ osftVscy dsDVl ihvjA 'kq”d {ks=ksa esa Qyksa 
vkSj lfCt;ksa dh tSfod [ksrh] 'kekZ] ch-Mh-] ljkst] 
ih-,y-] pkS/kjh] ch- vkj- vkSj cykbZ] vkj-lh- ¼la½ 
ihihA 73&77 (http:// krishi.icar.gov.in/ jspui/ 

handle/123456789/17927)A

ekgs’ojh] ,l- ds- vkSj pkS/kjh] ch- vkj- 2018- 
dqdqjfcV~l esa chekfj;ksa dk çca/ku& i;kZoj.k ds 
vuqdwy rjhdkA bf.M;u gkfVZdYpj 63 ¼05½% 
114&117A (http://krishi.icar.gov.in/ jspui/handle/ 

123456789/18010)

ehuk] vkj- ds-] ljksfy;k] Mh- ds-] flag] vkj-,l-] HkkxZo] 
vkj- vkSj ljkst] ih- ,y- 2018A 'kq"d Qlyksa esa 
'kkjhfjd fodkj dk çca/kuA bafM;k g‚fVZdYpj] 
ihih 118&122 (http://krishi.icar. gov.in/jspui/

handle/123456789/17948)A

ehuk] ,l- vkj-] tkVo] ,e- ds- vkSj ljkst ih- ,y- 
2019A dkpjh dh mUur fdLeksa dk xq.koÙkk 
ewY;kadu ¼dqdqfel esyks os-d‚yksll½A vkbZlh,vkj 
U;wt] ihihA 6 esa çdkf’krA

feJk] Mh- ,l-] flag] ,l-] flag] ,- ds- vkSj ;kno] 
oh- 2018A v/kZ 'kqd {k=ksa esa uhacw dh ckxokuhA 

114-117 (http://krishi.icar.gov.in/jspui/
handle/123456789/17911).

Jatav, M. K., Balai, R. C., Meena, A. and Sharma, B. 
D. 2018. Proper INM enhances kachri yield. 
Indian Horticulture. September-October 
2018 pp. 95-97 (http://krishi.icar.gov.in/jspui/
handle/123456789/19718).

Kanwar, J., Kaul, M. K., Naruka I. S, Singh P. P. and 
Saniya. 2019. Sanitation of sweet orange 
through micro-grafting. Indian Horticulture, 
January-February 2019

Kumar, K. 2018. Seed treatment: saving crops 
from adverse climatic conditions. In: Orchard 
establishment and its management.pp.14-
16 (http:// krishi.icar.gov.in/ jspui/ handle/ 
123456789/ 19331).

Kumar, K. and Chet Ram 2019. Organic cultivation 
of lasoda in arid regions. In: Organic cultivation 
of fruits and vegetables in arid regions, 
Sharma, B.D., Saroj, P.L., Choudhary, B.R. and 
Balai, R.C. (Eds.) pp. 47-50 (http:// krishi.icar.
gov.in/ jspui/ handle/123456789/17926). 

Kumar, K. and Singh, D. 2019. Organic cultivation of 
vegetable cactus pear. In: Organic cultivation 
of fruits and vegetables in arid regions, 
Sharma, B.D., Saroj, P.L., Choudhary, B.R. and 
Balai, R.C. (Eds.) pp. 73-77 (http:// krishi.icar.
gov.in/ jspui/ handle/123456789/17927).

Maheshwari, S. K. and Choudhary, B. R. 2018. 
Managing diseases in cucurbits- the eco- 
friendly way. Indian Horticulture  63 (05): 
114-117. (http://krishi.icar.gov.in/jspui/
handle/123456789/18010)

Meena, R. K., Sarolia, D. K., Singh, R. S., Bhargav, R. 
and Saroj, P. L. 2018.  Managing physiological 
disorders in arid fruit crops. India Horticulture, 
pp 118-122 (http://krishi.icar.gov.in/jspui/
handle/123456789/17948).

Meena, S. R., Jatav, M. K. and Saroj  P. L. 2019.  
Quality evaluation of improved varieties of 
kachri (Cucumis melo var. callosus).  Published 
in ICAR NEWS, pp. 6 

Mishra, D. S., Singh, S., Singh, A. K. and Yadav, V. 2018. 
Aardh Shusk Kshetron me Neebu ki Baagwani. 
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e# ckxok.kh] 12% 59&62 (http://krishi.icar.gov.in/

jspui/handle/123456789/19646)A

feJk] Mh- ,l-] flag] ,l-] flag] ,-ds- ;kno] oh- vkSj 
vIik jko] oh-oh- 2019- ,flM ykbe esa vk’kktud 
fofo/krk dh [kkstA bf.M;u gkfVZdYpj] 
tuojh&Qjojh] 34&36 (http://krishi.icar.gov.in/

jspui/handle/123456789/19640)A

feJk] Mh- ,l- 2018- ewY;o/kZu ds ek/;e ls vk; 
c<+kukA bf.M;u gkfVZdYpj] 63 ¼5½% 107&109A

jktk] ,l-] vIikjko] oh- oh-] ;kno] ,y-ih-] flag] 
,l- vkSj 'kekZ] ch-Mh- 2018- Fkkj g"kZ % ,d u;k 
lw[kk lfg".kq lgtu fdLeA bf.M;u gkfVZdYpjA 
ekpZ&vçSy% 19&22 (https://krishi.icar.gov.in/ 

jspui/handle/123456789/19695)A

jfo] ​​okbZ-] xaxk/kjk] ds- vkSj eats’k] th-,u- 2019- 
QkbVksfeZfM,’ku% Vw fMV‚fDlQkbZ iksY;wVsM lkWby 
,.M okVjA dsjy d’kZdu] 6 ¼10½: 27&30A (http://

krishi.icar.gov.in/jspui/handle/ 123456789/19333)

jsìh] ,l- oh- vkj-] ehuk] vkj-ds- vkSj HkkxZo] vkj- 
2018A ewY;o/kZu ds ek/;e ls fdlkuksa dh 
vk; nksxquh djukA bf.M;u gksfVZdYpj] 63 
¼5½% 101&106A (http://krishi.icar.gov.in/jspui/ 

handle/123456789/18030)

lefn;k] Mh- ds- 2018- dYVhosfVax vaMj;qfVykbTM 
csftVscYl bu ,fjM jhtuA bf.M;u gkfVZdYpj 
63 ¼4½%34&39 (http://krishi.icar.gov.in/jspui/

handle/123456789/19365)A

lefn;k] Mh- ds-] gy/kj] ,l-,e-] oekZ] ,- ds-] vkSj 
ljkst] ih- ,y- 2018A xeZ 'kq"d tyok;q ds 
fy, lCth dh fdLeksa dh igpkuA vkbZlh,vkj 
U;wt] 24 ¼4½% 7&8 (http://krishi.icar.gov.in /jspui/

handle/123456789/19335)A

lefn;k] Mh- ds-] gy/kj] ,l- ,e- vkSj oekZ] ,- 2018- 
vaMj;qfVykbTM ,fjM osftVscYl Qkj budeA 
bf.M;u gkfVZdYpj] 63 ¼5½% 47&52 (http://krishi.

icar.gov.in/jspui/handle /123456789 /19336)A

ljkst ih- ,y- vkSj pkS/kjh] ch- vkj- 2019A 'kq"d 
lfCt;ksa dh Qlysa% jsfxLrkuh ikfjfLFkfrdh ds fy, 
ojnkuA izFke osthVscy lkbal dkaxzsl dh Lekfjdk 
1&3 Qjojh] 2019 ls ,;w] tks/kiqj esa vk;ksftr gqbZA 
M‚- ch- flag] funs’kd] vkbZlh,vkj&vkbZvkbZohvkj] 
okjk.klh }kjk çdkf’krA ihihA 43&47A (http://

krishi.icar.gov.in/jspui/handle/123456789/17969)

Maru Baagwani, 12: 59-62 (http://krishi.icar.
gov.in/jspui/ handle/123456789/19646). 

Mishra, D. S., Singh, S., Singh, A.K., Yadav, V. and 
Appa Rao, V.V. 2019. Exploring promising 
diversity in acid lime. Indian horticulture, 
January-Febuary, 34-36 (http://krishi.icar.gov.
in/jspui/handle/123456789/19640). 

Mishra, D. S. 2018. Enhancing income through 
value-addition. Indian Horticulture, 63(5): 107-
109.

Raja, S., Apparao, V. V., Yadav, L. P., Singh, S. and 
Sharma, B. D. 2018. Thar Harsha: a new drought 
tolerant drumstick. Indian Horticulture. March-
April: 19-22 (https://krishi.icar.gov.in/jspui/
handle/123456789/19695).

Ravi, Y., Gangadhara, K. and Manjesh, G. N. 
2019. Phytoremidiation: to detoxify 
polluted 	 soil and water. Kerala Karshakan, 
6(10): 27-30. (http://krishi.icar.gov.in/ jspui/
handle/123456789/19333)

Reddy, S. V. R., Meena, R. K. and Bhargava, R. 
2018. Doubling farmers’ income through 
value addition. Indian Horticulture, 63(5): 
101-106. (http://krishi.icar.gov.in/jspui/
handle/123456789/18030)

Samadia, D. K. 2018. Cultivating underutilized 
vegetables in arid region.  Indian Horticulture 
63 (4): 34-39 (http://krishi.icar.gov.in/jspui/
handle/123456789/19365).

Samadia, D. K., Haldhar, S.M., Verma, A. K., and 
Saroj, P. L. 2018. Identification of vegetable 
varieties for hot arid climate. ICAR NEWS, 
24(4):7-8 (http://krishi.icar.gov.in/jspui/
handle/123456789/19335).

Samadia, D. K., Haldhar, S. M. and Verma, A.K. 2018. 
Underutilized arid vegetables for income. 
Indian Horticulture, 63 (5): 47-52 (http://krishi.
icar.gov.in/jspui/handle /123456789/19336).

Saroj P. L. and Choudhary, B. R. 2019. Arid 
vegetable crops: boon for desert ecology. 
In: Souvenir of Ist Vegetable Science congress 
held from 1-3rd February, 2019 at AU, Jodhpur. 
Published by Dr. B. Singh, Director, ICAR-IIVR, 
Varanasi. pp. 43-47. (http://krishi.icar.gov.in/
jspui/handle/123456789/17969)
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ljkst] ih- ,y- vkSj pkS/kjh] ch- vkj- 2018A Vuy 
VsDuksyksth vkQ xzksfoax dqdjfcVl % , cwu Qkj 
QkeZlZ vkQ ,fjM jhtuA vtesj esa 19&26 
tuojh] 2018 ls ckxokuh Qlyksa vkSj cht elkyksa 
ds fy, lajf{kr [ksrh vkSj lVhd lalk/ku çca/ku 
ij çf’k{k.k eSuqvyA ihihA 55&60A (http://krishi.

icar.gov.in/jspui/handle/123456789/17968)

ljksfy;k Mh- ds- vkSj ehuk vkj-ds- 2018A vkthfodk 
lqj{kk ds fy, ulZjh dk fuekZ.kA bf.M;u gkfVZdYpj 
¼fo’ks"k vad flr&vDVw-½% 78&81 (http://krishi.icar.

gov.in/jspui/handle/ 123456789/18151)A

lsYokdqekj] vkj vkSj xaxk/kjk] ds- 2018- osthVscy 
osjkbVh QkWj vcZu gkse xkMZuA bf.M;u gkfVZdYpj 
5 ¼10½% 1260&1268 (http://krishi.icar.gov.in/jspui/

handle/123456789/18733)

flag] ,- ds- flag] ,l-] ljkst] ih- ,y- feJk] Mh- 
,l- vkSj ;kno] oh- 2019A csy esa vkuqoaf’kd 
ifjorZu’khyrk dh [kkstA bf.M;u gkfVZdYpj] 
tuojh&Qjojh] 51&52 (https://krishi.icar. gov.in/

jspui/handle/123456789/19708)A

flag vkj-,l- 2018- [ktwj% LokLF; vkSj /ku ds 
fy, ,d vkn’kZ QyA bf.M;u gkfVZdYpj] 
63 ¼5½% 17&21 (http://krishi.icar.gov.in/jspui/

handle/123456789/18705)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik jko] 
oh- oh- 2018A tkequ esa mPp ?kuRo okys ikS/ks ls 
fdlkuksa dh vk; nksxqukA bf.M;u gkfVZdYpj] 
ebZ& twu] ihih14&16 (https://krishi.icar. gov.in/

jspui/handle/123456789/19732)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l-] ljkst] ih- 
,y- vkSj vIik jko] oh- oh- 2018A LokLF; vkSj 
èku ds fy, tkequA bf.M;u gkfVZdYpj] flracj& 
vDVwcj] ihih33&36 (https://krishi.icar. gov.in/

jspui/handle/123456789/19731)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l-] ljkst] ih- 
,y- vkSj vIik jko] oh- oh- 2018A fpjksath bt 
izksfeftax QzwV QkWj VªkbcyAbf.M;u gkfVZdYpj] 
flracj& vDVwcj] ihih37&41 (https://krishi.icar.

gov.in/jspui/handle/123456789/19730)A

flag] ,l-] flag] ,- ds-] vIik jko] oh- oh-] HkkxZo] 
vkj- vkSj 'kekZ] ch- Mh- 2018- Fkkj çxfr % ubZ 
Qkylk fdLeA bf.M;u gkfVZdYpj] ekpZ& vçSy] 

Saroj, P. L. and Choudhary, B. R. 2018. Tunnel 
technology of growing cucurbits: A boon for 
farmers of arid region. In: Training Manual on 
Protected cultivation and precision resource 
management for horticultural crops and seed 
spices held from Jan. 19-26, 2018 at NRCSS, 
Ajmer. pp. 55-60. (http://krishi.icar.gov.in/ 
jspui/handle/123456789/17968)

Sarolia D. K. and Meena R. K. 2018. Nursery raising 
for livelihood security. Indian Horticulture 
(Special issue Sep.- Oct.): 78-81 (http://
krishi.icar.gov.in/jspui/ handle/123456789 
/18151).

Selvakumar, R. and Gangadhara, K. 2018.
Vegetable varieties for urban home garden. 
Indian Farmer 5(10): 1260-1268 (http://krishi.
icar.gov.in/jspui/handle/123456789/18733)

Singh, A. K., Singh, S., Saroj, P. L., Mishra, D. S. and 
Yadav, V. 2019. Exploring genetic variability 
in bael. Indian Horticulture, January-Febuary, 
51-52 (https://krishi.icar.gov.in/jspui/
handle/123456789/19708).

Singh R. S. 2018.  Date palm:  an ideal fruit for 
health and wealth. Indian Horticulture, 63 
(5): 17-21 (http://krishi.icar.gov.in/jspui/
handle/123456789/18705).

Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao, 
V. V. 2018. High density planting in jamun 
doubles farmers income. Indian Horticulture, 
May- June, pp14-16 (https://krishi.icar.gov.in/
jspui/handle/123456789/19732).

Singh, S., Singh, A. K., Mishra, D. S., Saroj, P. L. 
and Appa Rao, V. V. 2018. Jamun for health 
and wealth. Indian Horticulture, September- 
October, pp33-36 (https://krishi.icar.gov.in/
jspui/handle/123456789/19731).

Singh, S., Singh, A. K., Mishra, D. S., Saroj, P. L. and 
Appa Rao, V. V. 2018. Chiroji is promising fruit 
for tribal. Indian Horticulture, September- 
October, pp37-41 (https://krishi.icar.gov.in/
jspui/handle/123456789/19730).

Singh, S., Singh, A. K., Appa Rao, V. V., Bhargawa, 
R. and Sharma, B. D. 2018. Thar Pragati: New 
phalsa variety. Indian Horticulture, March- 
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ihih 17&18 (https://krishi.icar.gov.in /jspui/

handle/123456789/19733)A

flag] ,- ds- 2018A izksisxsfVax ,fjM QzwV dkWelZyhA 
bf.M;u gkfVZdYpj] 63 ¼5½% 82&88 (https://krishi.

icar.gov.in/jspui/handle/123456789/19710)A

flag] ,- ds- flag] ,l-] ljkst] ih- ,y- 2018A xksek 
;’kh ,V QkeZlZ MksjLVsiA bf.M;u gkfVZdYpj] 
63 ¼6½% 21&22 (https://krishi.icar.gov.in/jspui/

handle/123456789/19709)A

flag] ih- ih- vkSj oekZ ,- ds- 2018- FkksuhZ czkafty 
Cywfeax bu Fkkj MstVZA bf.M;u gkfVZdYpj] 
flracj&vDVwcj 2018A

oekZ] ,- ds- vkSj ljkst] ih- ,y- 2018- csj vk/kkfjr 
Qly ç.kkyh ds ek/;e ls vkthfodk lqj{kkA 
bf.M;u gkfVZdYpj] 63 ¼5½% 53&58 (http://krishi.

icar.gov.in/jspui/handle /123456789/17987)A

oekZ] ,- ds-] pkS/kjh] ch- vkj- vkSj lefn;k] Mh- ds- 
2018A fdlkuksa dh le`f) ds fy, 'kq"d lfCt;kaA 
bf.M;u gkfVZdYpj] 63 ¼5½% 123&132 http://

krishi.icar.gov.in/jspui/handle/123456789 /17996)

;kno] ,y- ih-] xax/kjk] ds-] vIikjko] oh- oh-] flag] 
,l- vkSj ljkst] ih- ,y- 2018A MªefLVd% ,d 
cgqmís’;h; ikS/kkA bf.M;u gkfVZdYpjA 63 ¼5½A 
ihih&8994A (http://krishi.icar.gov.in /jspui/

handle/123456789/18924)

;kno] oh- 2018A dYVhos’ku vkWQ dLVMZ ,iy Qspst 
eksjA bf.M;u gkfVZdYpj] flracj&vDVwcj] 
2018]42&46A (http://krishi.icar.gov.in/jspui/

handle/123456789/18928)

;kno] oh- 2018A dk"B lso vkfnokfl;ksa dks LoLFk 
vkSj le`) j[krk gSA bf.M;u gkfVZdYpj] 
flracj&vDVwcj 2018] 74&77A (http://krishi.icar.

gov.in/jspui/handle/123456789/18929)

;kno] oh- flag] ,- ds- flag] ,l-] vIik jko] oh- oh- vkSj 
feJk] Mh- ,l- 2018A vkthfodk lqj{kk ds fy, 
lhrkQy dh tSo fofo/krk dk nksguA bf.M;u 
gkfVZdYpj] ekpZ&vçSy 2018] 19&21A (http://

krishi.icar.gov.in/jspui/handle/123456789/19131)

April, pp17-18 (https://krishi.icar.gov.in/jspui/
handle/123456789/19733).

Singh, A. K. 2018. Propagating arid fruit 
commercially. Indian Horticulture, 63 (5): 
82-88 (https://krishi.icar.gov.in/jspui/
handle/123456789/19710).

Singh, A. K., Singh, S., Saroj, P. L. 2018. Goma Yashi 
at Farmers, Doorstep. Indian Horticulture, 
63 (6): 21-22 (https://krishi.icar.gov.in/jspui/
handle/123456789/19709).

Singh, P. P and Verma A. K. 2018. Thorny brinjal 
blooming in Thar desert. Indian Horticulture, 
September-October 2018.

Verma, A. K. and Saroj, P. L. 2018. Securing livelihood 
through ber based cropping system. Indian 
Horticulture, 63(5): 53-58 (http://krishi.icar.
gov.in/jspui/ handle/123456789/17987).     

Verma, A. K., Choudhary, B. R. and Samadia, 
D. K. 2018. Arid vegetables for farmers 
prosperity. Indian Horticulture, 63(5): 
123-132 (http://krishi.icar.gov.in/jspui/ 
handle/123456789/17996).

Yadav, L. P., Gangdhara, K., Apparao, V. V., Singh, 
S. and Saroj, P. L. 2018. Drumstick: a multi-
purpose plant. Indian Horticulture. 63(5). 
pp-8994. (http://krishi.icar.gov. in/jspui/
handle/123456789/18924)  

Yadav, V. 2018. Cultivation of custard apple 
fetches more. Indian horticulture, September-
October,2018,42-46. (http://krishi.icar.gov.in/
jspui/handle/123456789/18928)

Yadav, V. 2018. Wood-apple keeps tribals healthy 
and wealthy. Indian horticulture, September-
October 2018, 74-77.  (http://krishi.icar.gov.
in/jspui/handle/ 123456789/ 18929)

Yadav, V., Singh, A. K., Singh, S., Appa Rao, 
V. V. and Mishra, D. S. 2018. Exploring 
biodiversity of custard apple for livelihood 
security. Indian Horticulture, March-April 
2018, 19-21. (http://krishi.icar.gov.in/jspui/
handle/123456789/19131)
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lekfn;k fnyhi dqekj ,oa izse izdk’k ikjhd- 2018- 
QwV ddM+h Qly mRikn izca/ku izlaLdj.kA  
e: ckxok.kh & okf"kZd jktHkk"kk if=dk] Hkkd`vuqi 
& dsUnzh; ’kq"d ckxokuh laLFkku] chdkusj 
¼jktLFkku½A vad 12% ist 54&56 (http://krishi.

icar.gov.in/jspui/handle/ 123456789/19368)

lekfn;k fnyhi dqekj- 2017- [kstM+h vk/kkfjr 
ckxokuh Qly mRIkknu iz.kkfy;k¡A e#  
ckxok.kh & okf"kZd jktHkk"kk if=dk] Hkkd`vuqi 
& dsUnzh; ’kq"d ckxokuh laLFkku] chdkusj 
¼jktLFkku½A vad 11% ist 55&62 (http://krishi.

icar.gov.in/jspui/handle/123456789/19366)- 

lekfn;k fnyhi dqekj] gy/kj ,l ,e o vt; 
dqekj oekZ ¼2017½ ’kq"d {ks=h; lCth Qly 
cht mRIkknu & ,d ifjp;A e# ckxok.kh & 
okf"kZd jktHkk"kk if=dk] Hkkd`vuqi & dsUnzh; 
’kq"d ckxokuh laLFkku] chdkusj ¼jktLFkku½A vad 
11% ist 73&76 (http://krishi.icar. gov.in/jspui/

handle/123456789/19367)-

dqekj vkj-] ljkst  ih- ,y- vkSj  'kekZ  ch- Mh- 2018- 
vukj esa cgkj  fu;eu ls  vk;  c<+k,a-  Qy Qwy] 
uoacj&fnlacj 2018- ist  20&23- ¼http://krishi.

icar.gov.in/jspui/handle @123456789 @17993½

dqekj]  vkj] xksjk]  ts- ,l- vkSj eh.kk]  vkj- 2019- 
^vukj  dh  tSfod  [ksrh & leL;k,a  ,oa  lekèkku-* 
Þ'kq"d  {ks=h;  Qyksa  ,oa  lfCt;ksa  dh  tSfod  
[ksrhß - laiknd& 'kekZ  ch-Mh-] ljkst  ih-,y-] 
pkSèkjh  ch-vkj- vkSj cykÃ  vkj- lh- Hkk—vuqi-
&dslqck'k] chdkusj - ist-37&42 (http://krishi.icar.

gov.in /jspui/handle/123456789/17992).

dqekj]  vkj-] xksjk]  ts- ,l-] lh- jke vkSj >ka>fj;k] 
,- ds- 2019- Hkkjrh; cht vfèkfu;e& ,d ifjp;- 
Þ'kq"d {ks=h; Qyksa ,oa lfCt;ksa dh tSfod [ksrhß- 
laiknd& 'kekZ  ch-Mh-] ljkst ih-,y-] pkSèkjh 
ch-vkj- vkSj cykÃ vkj- lh- Hkk—vuqi&dslqck'k] 
chdkusj- ist- 9&14 (http://krishi.icar.gov.in /

jspui/handle/123456789/17995).

dqekj] vkj-] ljksfy;k] nhid dqekj] eh.kk] jkeds'k 
vkSj xksjk]  ts- ,l-  2018- Þvukj ds Qyksa dk 
Js.kh dj.k] fMCckcanh vkSj HkaMkj.kß-  ß'kq"d {ks=ksa 
esa vukj dh mRiknu rduhd Þ- laiknd& chjcy 
ehy] vk[kr Çlg] 'khry ds vkj] lqCcqy{eh] ,e 
,y lksuh] oh ,l jkBkSj] j.kthr vkj vkSj  ,u Mh 

;kno- vkj vkj ,l &dtjh] chdkusj- ist-28&33

dqekj] ds- ,oa Çlg] Mh- 2018- 'kgrwr dk vkS"kèkh; 
egRo- e# ckxok.kh ¼jktHkk"kk if=dk 2017&18½ 
12oka vad] i`"B 45&46 (http:// krishi.icar.gov.in/ 

jspui/handle/123456789/18141).

dqekj] ds-] Çlg] Mh- ,oa csjoky] ,e- ds- 2017- iks"kd 
rRo le`) ,oa vkS"kèkh; egRo dh Qly dSDVl 
fi;j- e# ckxok.kh ¼jktHkk"kk if=dk 2016&17½ 
11oka vad] i`"B 67&72 (http://krishi.icar.gov.in/

jspui/handle/123456789/17917).

dqekj] ikjhd iou] ljksyh;k] nhid] ;kno] ih- ds-] 
dqekj] jksgrk'k- 2018- tSfod [kjcwtk mRiknu dh 
mUur rduhd-  —f"k fdj.k vad &5] twu  i`"B% 
21&25 http://saaer.org.in (http://krishi.icar.gov.

in/jspui/handle/123456789/19364).

xksjk]  ts- ,l- cSjok] nsoh lgk;] dqekj] latho] dqekj] 
vt;] dqekj] jkds'k vkSj HkkVh] fo|k- 2019- ÞeVj 
dh oSKkfud rjhds ls [ksrhß- laiknd& funs'kd] 
Hkk—vuqi &dsaæh; e`nk yo.krk vuqlaèkku laLFkku] 
djuky- ist- 99&101 (http://krishi.icar.gov.in/

jspui/handle/123456789/18176). 

xksjk]  ts- ,l-] dqekj] jes'k] ljksfy;k] nhid dqekj] 
psrjke vkSj eh.kk] jkeds'k- 2018- Þvukj ds Qyksa 
dk foi.kuß- Þ'kq"d {ks=ksa esa vukj dh mRiknu 
rduhdß- laiknd& chjcy ehy] vk[kr Çlg] 
'khry ds vkj] lqCcqy{eh] ,e ,y lksuh] oh ,l 
jkBkSj] j.kthr vkj vkSj  ,u Mh ;kno- dtjh vkj 
vkj ,l] chdkusj- ist-34&36 (http://krishi.icar.

gov.in/jspui/handle/123456789/18149).

xksjk]  ts- ,l-] dqekj] latho] dqekj vt;] dqekj 
jkds'k vkSj HkkVh fo|k- 2019- Þeq[; Qlyksa esa 
[kjirokj fu;a=.kß laiknd& funs'kd] Hkk—vuqi 
&dsaæh; e`nk yo.krk vuqlaèkku laLFkku] djuky- 
ist- 89&91 (http://krishi.icar.gov.in/jspui/

handle/123456789/18175).

xksjk] txu Çlg] dqekjh] f'kYik] dqekj] jkgqy] jSxj] 
enu yky- 2018- tSfod [ksrh ls fdlkuksa dh 
c<rh vk; vkSj Qlyks dh mRikndrk - if=dk& 
—f"k fdj.k ist- 52&55 (http://krishi.icar.gov.in/

jspui/handle/123456789/18150).

xksjk] ts- ,l-] dqekj vkj] jke lh vkSj csjoky ,e- ds- 
2019- fepZ dh cht mRiknu rduhd- Þ'kq"d {ks=h; 
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lfCt;ksa esa cht mRiknu rduhdsaß- laiknd& 
pkSèkjh ch vkj] gyèkj ,l-,e- vkSj ljkst ih-
,y-] vkÃlh,vkj&lhvkÃ,,p] chdkusj- ist-
55&57 (http://krishi.icar.gov.in /jspui/handle/ 

123456789/18177).

pkSèkjh ch- vkj- ,oa ukxj] ,e- 2017&18- rksjÃ mRiknu 
dh rduhdA e# ckxok.kh] 12% 40&41 (http://

krishi.icar.gov.in/jspui/handle/123456789/17947)

pkSèkjh] ch- vkj- ,oa ljkst] ih- ,y- 2018- iks"k.k ls 
Hkjiwj fduksok dk 'kq"d {ks=ksa esa mRiknuI [ksrh] 
71¼6½ vDVwcj] 2018 vkoj.k i`"B I o II (http://

krishi.icar.gov.in/jspui/handle/123456789/17984)

ckacfj;k] lqfe=k nsoh] dqekj] egsUæ] pkSèkjh] eerk nsoh 
vkSj xksjk] txu Çlg- 2018- xÆe;ksa esa [ksr dh 
xgjh tqrkÃ- if=dk& —f"k fdj.k ist-37&42

ekgsÜojh] ,l- ds- ,oa cykÃ] vkj- lh- 2019- VªkbdksMekZ 
ls mifuosf'kr xkscj dh [kkn cukukA 'kq"d {ks=h; 
Qy ,oa lfCt;ksa dh tSfod [ksrh esa çdkf'kr 
¼laiknd&'kekZ] ch- Mh-] ljkst] ih- ,y-] pkSèkjh] 
ch- vkj- ,oa cykÃ] vkj- lh-½] HkkØvuqla& dsUæh; 
'kq"d ckxokuh laLFkku] chdkusj ¼jktLFkku½] ist 
la[;k 123&127. (http://krishi.icar.gov.in/jspui/

handle/123456789/18016)

ekgsÜojh] ,l- ds-] pkSèkjh] ch- vkj- ,oa 'kekZ ch- Mh- 
2019- lfCt;ksa esa tSfod fofèk ls lesfdr chekjh 
fu;a=.kA 'kq"d {ks=h; Qy ,oa lfCt;ksa dh tSfod 
[ksrh esa çdkf'kr ¼laiknd&'kekZ] ch- Mh-] ljkst] 
ih- ,y-] pkSèkjh] ch- vkj- ,oa cykÃ] vkj- lh-
½] HkkØvuqla& dsUæh; 'kq"d ckxokuh laLFkku] 
chdkusj ¼jktLFkku½] ist la[;k 51&56- (http://

krishi.icar.gov.in/ jspui/handle/123456789/18014)

ekgsÜojh] ,l- ds-] pkSèkjh] ch- vkj- ,oa gyèkj ,l- 
,e- 2019- lfCt;ksa dh çeq[k chekfj;ksa dh 
igpkuA 'kq"d {ks=h; lfCt;ksa dk chtksRiknu 
esa çdkf'kr ¼laiknd& pkSèkjh] ch- vkj-] gyèkj 
,l- ,e- ,oa ljkst] ih- ,y-½] HkkØvuqla& dsUæh; 
'kq"d ckxokuh laLFkku] chdkusj ¼jktLFkku½] ist 
la[;k 117&118- (http://krishi.icar.gov.in/jspui/

handle/123456789/18017)

ekgsÜojh] ,l- ds-] pkSèkjh] ch- vkj-] nsoh] jkE;kJh ,oa 
gyèkj ,l- ,e- 2019- lfCt;ksa esa lesfdr chekjh 
fu;a=.kA 'kq"d {ks=h; lfCt;ksa dk chtksRiknu 

esa çdkf'kr ¼laiknd& pkSèkjh] ch- vkj-] gyèkj 
,l- ,e- ,oa ljkst] ih- ,y-½] HkkØvuqla& dsUæh; 
'kq"d ckxokuh laLFkku] chdkusj ¼jktLFkku½] ist 
la[;k 119&121- (http://krishi.icar.gov.in/jspui/

handle/123456789/18018)

ehuk] jkeds'k]  ljksfy;k] nhid dqekj ,oa Çlg] 
jek'kadj- 2018- jktLFkku dh xeZ ,oa 'kq"d 
ikfjfLFkfrdh esa csyi= dh mUur fdLesa] —f"k 
fdj.k% 6- ist la[;k] 7&10 (http://krishi.icar.gov.

in/jspui/handle/123456789/17970).

ehuk] jkeds'k] jsìh] fot; jkds'k ,oa ljksfy;k] nhid 
dqekj- 2018- XokjikBk esa ewY; laoèkZu& vkpkj 
cukus dh fofèk] e# ckxok.kh  ist la[;k] 87&88-

ehuk] jkeds'k] ljksfy;k] nhid dqekj ,oa jsìh] fot; 
jkds'k- 2018- vukj esa Qy QVu ,d xaHkhj leL;k] 
jktLFkku çrki [ksrh] ist la[;k] 10&11  (http://

krishi.icar.gov.in/jspui/handle/123456789/18000).

ehuk] f'kojke ,oa çse çdk'k ikjhd- 2018- e: {ks= 
esa voç;ksxh lfCt;ksa dk iks"k.k&vkS"kèkh; Lo:i 
| e# ckxok.kh jktHkk"kk ç"B 97&102  (http://

krishi.icar.gov.in/jspui/handle/123456789/18698).

jke] lh-] csjoky] ,e- ds-] xksjk]  ts- ,l- vkSj dqekj]  
vkj- 2019- Þ—f"k çkS|ksfxdh& —f"k ds cnyrs 
vk;eß Þ 'kq"d  {ks=h;  Qyksa  ,oa  lfCt;ksa  dh  
tSfod  [ksrhß - laiknd& 'kekZ  ch-Mh-] ljkst 
ih-,y-] pkSèkjh  ch-vkj- vkSj cykÃ vkj- lh- Hkk—
vuqi&dslqck'k] chdkusj- ist- 96&102-

jsìh fot; jkds'k- 2018- tyok;q ifjorZu dk Hkkjrh; 
ckxokuh ij çHkko] e: ckxokuh] 12% 91&93 (http://

krishi.icar.gov.in/jspui/handle/123456789/18034)

jsìh] fot; jkds'k] eh.kk jkeds'k] ,oa ljksfy;k nhid- 
2018- ukxQuh& jsfxLrku dk ,d misf{kr iks"kd 
rRo [ktkuk- foKku xfjek Çlèkq] 104% 50&51- (http://

krishi.icar.gov.in/ jspui/handle/123456789/17971)

oekZ] ,- ds- ,oa Çlg] Mh- 2018- iks"k.k ,oa vkS"kèkh; xq.kksa 
ls Hkjiwj Hkkjrh; ikyd ¼clsYyk½ dh [ksrh- e# 
ckxok.kh] 38&40 (http://krishi.icar.gov.in/jspui/

handle/123456789/17997). 

Çlg] èkqjsUæ] dqekj] deys'k ,oa ljkst] ih-,y- 2018- 
iks"k.krk esa Hkjiwj 'kgrwr I e# ckxok.kh] 11oka vad] 
i`"B 52&54-
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Çlg] ih-ih- vkSj oekZ vt; 2017&18- Fkkj jsfxLrku es 
dkVsnkj cSxu dh [ksrh  e# ckxok.kh] ist- 63&66

Çlg] cychj] gyèkj] ,l- ,e- ,oa ;kno] ,l- ih- 
2018- cSaxu esa yxus okys eq[; dhV ,oa mudk 
lesfdr dhV çcaèku- —f"k fdj.k] vad&5] 
twu] 18&20  (http://krishi.icar.gov.in/ jspui/

handle/123456789/17913).

Abstract published in proceedings of seminar/
symposium

Appa Rao V. V., Singh, S., Singh, A. K., Mishra, D. S., 
Yadav, V. and Saroj, P.L. 2018. Leaf sampling 
survey in custard apple to develop DRIS and 
CND norms. In: National Conference on Arid 
Horticulture for Enhancing Productivity & 
Economic Empowerment (Book of Abstract), 
27-29 October 2018 at CIAH Bikaner 
(Rajasthan), pp.42 (http://krishi.icar.gov.in/
jspui/handle/123456789/19704).

Chandola, J. C., Chand, S., Kumari, S., Srivastava, R., 
Mishra, D. S. and Rai, R. 2018. Effect of potassic 
compounds and ethrel sprays on growth and 
yield attributes of Litchi cv. Rose Scented. 
In: National Conference on Arid Horticulture 
for Enhancing Productivity & Economic 
Empowerment held at ICAR-CIAH, Bikaner, 
Rajasthan, during Oct. 27-29, 2018, pp. 38.

Chet, Ram, Danish, Shagufta, Verma, Manjusha, 
Panwar, B. S., Arya, Lalit and Sharma, V. P. 
2018. Genome-wide in silico characterization 
and expression analysis of Thaumatin-like 
gene family during salt and drought stress 
in watermelon. In: Souvenir of National 
Conference on Arid Horticulture for Enhancing 
Productivity and Economic Empowerment 
at ICAR-CIAH, Bikaner, October 27-29, 
2018. pp. 18 (http://krishi.icar.gov.in/jspui/
handle/123456789/19632).

Choudhary, B. R. and Saroj, P. L. 2019. Biodiversity 
among cucurbits in hot arid region of  
Rajasthan. p. 39. In: Ist Vegetable Science 
Congress on ‘Emerging challenges in  
vegetable research and education’ held 

gyèkj ,l- ,e- 2018- vukj dh Qly esa yxus okys 
eq[; dhV] {kfr] igpku ,oa fu;a=.k- 'kq"d {ks=ksa 
es vukj mRiknu çksèkksfxdh] dktjh] vkj- vkj- 
,l-] chdkusj ist% 20&24 (http://krishi.icar.gov.in/

jspui/handle/123456789/17912). 

gyèkj] ,l- ,e- 2017&18- 'kq"d {ks= es fdUuksa dh 
Qly esa yxkus okys eq[; dhV] {kfr ,oa igpkuA 
e# ckxok.kh] 12% 81&83 (http://krishi.icar.gov.in/

jspui/handle/123456789/18058).

laxks"Bh@lEesyu ds dk;Zo`Rr esa izdkf'kr lkjka'k

vIik jko oh- oh-] flag] ,l-] flag] ,- ds- feJk] Mh- 
,l-] ;kno] oh- vkSj ljkst] ih-,y- 2018- yhQ 
lSaifyax bu dLVMZ ,sIiy Vw Moyi MhvkjvkbZ,l 
,.M lh,uMh ukWElZA mRikndrk vkSj vkfFkZd 
l’kähdj.k ¼lkj iqLrd½ c<+kus ds fy, 'kq"d 
ckxokuh ij jk"Vªh; lEesyu] 27&29 vDVwcj 2018 
dks chdkusj ¼jktLFkku½] ihih- 42 (http://krishi. 

icar. gov.in / jspui /handle /123456789/ 19704)A

panksyk] ts- lh-] pan] ,l-] dqekjh] ,l-] JhokLro] vkj-
] feJk] Mh- ,l- vkSj jk;] vkj- 2018A iksVSfld 
;kSfxdksa vkSj ,Fkzsy dk fyph fdLe jkst lsaVsM dh 
o`f) vkSj mit fo’ks"krkvksa çHkkoA 27&29 vDVwcj] 
2018] ihih 38 ds nkSjku Hkkd`vuqi&ds'kqckla] 
chdkusj] jktLFkku esa mRikndrk vkSj vkfFkZd 
l'kähdj.k dks c<+kus ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyuA

psr] jke] nkfu'k] 'kxq¶rk] oekZ] eatw"kk] iaokj] ch-
,l-] vk;Z] yfyr vkSj 'kekZ] oh- ih- 2018A 
thukse&okbM bu lkbfydks djDVjkbts'ku ,.M 
,Dlizs'ku ,ukysfll vkWQ FkkbesfVu&ykbd 
thu Qsfeyh M~;wfjax lkYV ,.M MªkmV LVsªl bu 
okVjfeyksuA vkbZlh,vkj&lhvkbZ,,p] chdkusj esa 
27&29 vDVwcj] 2018 dks mRikndrk c<+kus vkSj 
vkfFkZd l'kfädj.k ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyu dh LekfjdkA ihihA 18 (http://

krishi.icar.gov.in/ jspui/handle/ 123456789 

/19632)A

pkS/kjh] ch- vkj- vkSj ljkst] ih- ,y- 2019- ck;ksMkoflZVh 
veax dwdwfcfVl bu gkWV ,fjM jhtu vkWQ 
jktLFkkuA ihA 39- 1&3 Qjojh] 2019 ls ,;w] 
tks/kiqj esa vk;ksftr ^lCth vuqla/kku vkSj f’k{kk 
esa mHkjrh pqukSfr;ksa^ ij QLV osthVscy lkbal 
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dkaxzslA (http://krishi.icar.gov.in/jspui /handle 

/123456789/19634)A

pkS/kjh] ch- vkj-] gy/kj] ,l- ,e- vkSj ekgs’ojh] ,l- 
ds- 2018- tsusfVd osfjfcfyVh bu eLdesyu QkWj 
gkfVZdYpjy VsªV~lA ihA 25- 27&29 vDVwcj] 
2018 ls Hkkd`vuqi&ds’kqckla] chdkusj esa vk;ksftr 
mRikndrk vkSj vkfFkZd l’kähdj.k dks c<+kus 
ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu esa 
Hkkx fy;k (http://krishi.icar.gov.in/jspui/

handle/123456789/19633)A

xaxk/kjk] ds-] ;kno] ,y-ih-] vIikjko] oh- oh-] flag] ,l- 
vkSj ljkst] ih- ,y 2018A vkbZlh,vkj&lh,p,p] 
chdkusj esa 27&29 @10@18 dks vk;ksftr 
^mRikndrk c<+kus vkSj vkfFkZd l’kähdj.k ds 
fy, jk"Vªh; ckxokuh ij jk"Vªh; lEesyu^ ij 
tsusfVd osfjfCkfyVh bu ;kMZyksax chu vaMj jsuQsM 
lseh ,fjM daMh’kUlA 2018 (http://krishi.icar.gov.

in/ jspui/handle/123456789 /18927)

gy/kj] ,l- ,e-] HkkxZo] vkj- vkSj dqekj] ds- 2018A 
,aVhDtsuksfVd vkSj ,ysyksdSfedy jsfllVsaV 
VsªV~l vkWQ csj ¼ftftil ekSfjfl,uk½ vxsULV 
LVksu fofoy vkScsl fgeky;ul bu gkWV ,fjM 
jhtu vkWQ bf.M;kA 27&29 vDVwcj] 2018 ls 
Hkkd`vuqi&ds’kckla] chdkusj esa mRikndrk vkSj 
vkfFkZd l’kähdj.k c<+kus ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyu esa çdkf’kr lkjA ihih 85 (http://

krishi.icar.gov.in/jspui/handle/123456789/9153)A

gy/kj] ,l- ,e- pkS/kjh] ch- vkj-] lefn;k] Mh- ds- 
vkSj ljkst] ih- ,y- 2019A jktLFkku ds 'kq"d 
{ks= esa dn~nwoxhZ; dhV çtkfr;ksa ds tSo fofoèkrk 
vkSj Hkw&ekufp=.kA 01&03 Qjojh] 2019 ls ,-;w] 
tks/kiqj esa lCth vuqla/kku vkSj f’k{kk esa mHkjrh 
pqukSfr;ksa ij çFke ouLifr foKku dkaxzsl esa 
çdkf’kr lkjA ihih 198 (http://krishi.icar.gov.in/

jspui/handle/123456789/17905)A

gy/kj] ,l- ,e-] —".kk] ,p-] csjoky] ,e- ds- vkSj 
ljkst] ih- ,y- 2018- c‚Ve&vi bQsDV~l fMQjsaV 
gkWLV IykaV jsflLVsaV dyfVolZ vkWu csj ¼ftftil 
ekSfjfVvkuk½ &ÝwV ¶ykbZ ¼dkjiksfe;k oslqfo;kuk½ 
baVjSD’kuA 28 ls 31 ebZ] 2018 rd Mhvkjihlh,;w] 
iwlk ¼leLrhiqj½] fcgkj esa vkthfodk vkSj 
xzkeh.k fodkl ds fy, —f"k vkSj xgurk esa 
fofo/krk ij jk"Vªh; lEesyu esa çdkf’kr lkjA 

at AU, Jodhpur from 1-3rd February, 
2019 (http://krishi.icar.gov.in/jspui/
handle/123456789/19634). 

Choudhary, B. R., Haldhar, S. M. and Maheshwari, 
S. K. 2018. Genetic variability in muskmelon 
for horticultural traits. p. 25. In: Attended 
National Conference on Arid Horticulture 
for Enhancing Productivity and Economic 
Empowerment held at ICAR-CIAH, Bikaner 
from 27-29 October, 2018 (http://krishi.icar. 
gov.in/jspui/handle/123456789/19633).

Gangadhara, K.,Yadav,  L. P., Apparao,V. V., Singh, 
S. and Saroj, P. L. 2018. Genetic variability in 
Indian bean under rainfedsemi arid conditions 
on “National conference  on Arid Horticulture 
for enhancing productivity and economic 
empowerment” held at  ICAR-CIAH, Bikaner 
from 27-29/10/2018 (http://krishi.icar.gov.in/
jspui/handle/123456789/18927)

Haldhar, S. M., Bhargava, R. and Kumar, K. 2018. 
Antixenotic and allelochemical resistance 
traits of ber (Ziziphus mauritiana) against 
stone weevil, Aubeus himalayanus in hot arid 
region of India. Abstract published in National 
Conference on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment at 
ICAR-CIAH, Bikaner from 27-29 October, 2018. 
Pp 85  (http://krishi.icar.gov.in/jspui/handle 
/123456789/9153).

Haldhar, S. M., Choudhary, B. R., Samadia, D. K. 
and Saroj, P. L. 2019. Biodiversity and geo-
mapping of cucurbits pest species in arid 
region of Rajasthan. Abstract published in 
1st Vegetable Science Congress on emerging 
challenges in vegetable research & education 
at AU, Jodhpur from  01-03 February, 2019. 
Pp 198 (http://krishi.icar.gov.in/jspui/
handle/123456789/17905).

Haldhar, S. M., Krishna, H., Berwal, M. K. and 
Saroj, P. L. 2018. Bottom-up effects of 
different host plant resistance cultivars on 
ber (Ziziphus mauritiana)-fruit fly (Carpomyia 
vesuviana) interactions. Abstract published 
in National Conference on Intensification and 
Diversification in Agriculture for Livelihood 
and Rural Development at DRPCAU, Pusa 
(Samastipur), Bihar from  28-31 May, 2018. 
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ihih 129&130 (http://krishi.icar.gov.in/jspui/

handle/123456789/9145)A

gy/kj] ,l- ,e-] lefn;k] Mh- ds-] pkS/kjh] ch- vkj- 
vkSj dqekj] ,- 2018A Hkkjr ds xeZ 'kq"d {ks= esa 
dn~nwoxhZ; esa iÙkh [kkus okys dSVjfiyj] Mk;Qsfu;k 
bafMdk dh thofoKku vkSj vk—fr foKku v/;;uA 
27&29 vDVwcj] 2018 ls Hkkd`vuqi&ds’kqckla] 
chdkusj esa mRikndrk vkSj vkfFkZd l’kfädj.k 
c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu 
esa çdkf’kr lkjA ihih 84 (http://krishi.icar.gov.

in/jspui/handle/123456789/9150)A

tkudhjke] Vh-] fot; jkds’k jsìh] ,l- vkSj y{eh 
nqxkZ] ,e- 2018A Hkkjr ds 'kq"d vkSj v/kZ&’kq"d 
{ks=ksa esa Qwyksa dh [ksrh dh laHkkouk,¡A 27&29 
vDVwcj] 2018 ds nkSjku Hkkd`vuqi&ds’kqckla] 
chdkusj esa mRikndrk vkSj vkfFkZd l’kfädj.k 
c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu 
dk bZ&ladyuA ihih 03 (http://krishi.icar.gov.in/

jspui/handle/123456789/18029)A

dqekj ds-] gy/kj] ,l- ,e- vkSj flag] Mh- 2018A xeZ 'kq"d 
ikfjfLFkfrdh ra= ds rgr fofHkUu dSDVl ihvj 
thuksVkbi dk ewY;kaduA bZ&cqd v‚Q ,ClVªSDV~l] 
us’kuy d‚UÝsal v‚u ,jhM g‚fVZdYpj Q‚j 
,ugkaflax çksMfDVfoVh ,aM bdksu‚fed ,EikojesaV] 
ljkst] ih-,y-] 'kekZ] ch-Mh- vkSj jsìh] ,l-oh-vkj- 
¼,MA½] vkbZlh,vkj&lsaVªy baLVhVîwV Q‚j ,jhM 
g‚fVZdYpj] chdkusj] 27&29 vDVwcj 2018] (http://

krishi.icar.gov.in/jspui/handle/123456789/19325)

dqekj ds-] oekZ] ,- ds- vkSj flag] Mh- 2018A jsliksUl 
vkWQ ck;ksQfVZykbtj ,Iyhds’ku vku Vh’kw dYpMZ 
MsV ikWe dYVhoj cjgh M~;wfjax lsd.Mjh gkMZfuaxA 
bZ&cqd v‚Q ,ClVªSDV~l] us’kuy d‚UÝsal v‚u 
,jhM g‚fVZdYpj Q‚j ,ugkaflax çksMfDVfoVh ,aM 
bdksu‚fed ,EikojesaV] ljkst] ih-,y-] 'kekZ] ch-Mh- 
vkSj jsìh] ,l-oh-vkj- ¼,MA½] vkbZlh,vkj&lsaVªy 
baLVhVîwV Q‚j ,jhM g‚fVZdYpj] chdkusj] 27&29 
vDVwcj 2018] (http:// krishi.icar.gov.in/ jspui/

handle/123456789/19324)A

dqekj] ds-] gy/kj] ,l- ,e- vkSj flag] Mh- 2019A 
boksY;w’ku ,aM ;wVhykbts’ku vkWQ ukWiy ¼dYujh½ 
dsDVl ihvj vaMj gkWV ,fjM bdksflLVeA Qjojh 
20&23] 2019 ds nkSjku ,u,,llh] d‚EIysDl] ubZ 
fnYyh esa vk;ksftr 14oha ,xzhdYpj lkbal dkaxzsl 

Pp 129-130 (http://krishi.icar.gov.in/jspui/
handle/123456789/9145).

Haldhar, S. M., Samadia, D. K., Choudhary, B. R. and 
Kumar, A. 2018. Biology and morphomatric 
study of leaf eating caterpillar, Diaphania 
indica in cucurbit in hot arid region of India. 
Abstract published in National Conference 
on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment 
at ICAR-CIAH, Bikaner from  27-29 October, 
2018. Pp 84 (http://krishi.icar.gov.in /jspui/
handle/123456789/9150).

Janakiram, T., Vijay Rakesh Reddy, S. and Lakshmi 
Durga, M. 2018. Prospects of floriculture in arid 
and semi-arid regions of India. E-compendium 
of National Conference on Arid Horticulture 
for Enhancing productivity and Economic 
Empowerment held at ICAR-CIAH, Bikaner 
during 27-29 Oct. 2018, pp 03 (http://krishi.
icar.gov.in/jspui/handle/123456789/18029).

Kumar K., Haldhar, S. M. and Singh, D. 2018. 
Evaluation of different Cactus pear genotypes 
under Hot arid ecosystem. In: e-book of 
abstracts, National Conference on Arid 
Horticulture for Enhancing Productivity & 
Economic Empowerment, Saroj, P.L., Sharma, 
B.D. and Reddy, S.V.R. (Ed.), ICAR-Central 
Institute for Arid Horticulture, Bikaner, 27-29 
October 2018, (http://krishi.icar.gov.in/jspui/
handle/123456789/19325).

Kumar K., Verma, A. K. and Singh, D. 2018. 
Response of biofertilizer application on 
tissue cultured date palm cultivar Barhee 
during secondary hardening. In: e-book 
of abstracts, National Conference on Arid 
Horticulture for Enhancing Productivity & 
Economic Empowerment, Saroj, P.L., Sharma, 
B.D. and Reddy, S.V.R. (Ed.), ICAR-Central 
Institute for Arid Horticulture, Bikaner, 27-29 
October 2018, (http:// krishi.icar.gov.in/ jspui/
handle/123456789/19324).

Kumar, K., Haldhar, S. M. and Singh, D. 2019. 
Evaluation and utilization of nopal (culinary) 
cactus pear under hot arid ecosystem. 
In: e-book of abstracts of ‘XIV Agriculture 
Science Congress’ held at NASC complex, 
New Delhi during February 20-23, 2019. 
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ds lkj dh bZ&cqdA ihihA 588&589] (http://krishi.

icar.gov.in/jspui/handle/123456789/19323)A

ekgs’ojh] ,l- ds- pkS/kjh] ch- vkj-] —".kk] ,p-] ljkst] 
ih- ,y- vkSj 'kekZ] ch- Mh- 2018A rksjbZ ds ekstsd 
jksx ij egkekjh foKku ds v/;;uA 27&29 
vDVwcj] 2018 ds nkSjku Hkkd`vuqi&ds’kqckla] 
chdkusj esa mRikndrk vkSj vkfFkZd l’kähdj.k 
¼lkj iqLrd½ c<+kus ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyuA 92- (http://krishi.icar.gov.in/ 

jspui/handle/123456789/18008)

eh.kk] vkj-ds] 'kekZ] chMh] ljkst] ih,y] dqekj] vkj- 
vkSj flag] vkj-,l 2018A vkbZlh,vkj&lhvkbZ,,p 
esa vk;ksftr mRikndrk vkSj vkfFkZd l’kähdj.k 
dks c<+kus ds fy, jk"Vªh; ckxokuh lEesyu esa 
if’peh jktLFkku ds xeZ 'kq"d ikfjfLFkfrdh ra= 
ds rgr vukj dh fdLeksa dk ewY;kaduA chdkusj 
¼jktLFkku½A

ehuk] vkj-ds] 'kekZ] chMh] ljkst] ih,y] dqekj] vkj- 
vkSj flag] vkj-,l 2019A xeZ 'kq"d {ks= ds rgr 
fdlku ds [ksr esa vukj dh fdLe Hkxok dk çn’kZu 
^m|e’khyrk vkSj —f"k esa uokpkj ij lkekftd 
laxks"Bh ds fy, jk"Vªh; laxks"Bh esa vk;ksftr^ Lokeh 
ds’kokuan jktLFkku —f"k fo’ofo|ky; chdkusj 
¼jktLFkku½A

feJk] Mh-,l-] flag] ,l- vkSj vIik jko] oh-oh- 2018- izh 
gkosZLV dsehdy Lizst QkWj ,agkaflax 'kSYQ&ykbZQ 
,.M ekdsZVsfcfyVh bu tkequA 21&22 twu] 2018] 
ds nkSjku vkbZlh,vkj&lhvkb,l] y[kuÅ] ;wA 
ihA esa vk;ksftr ckxokuh rduhdksa ds ek/;e ls 
nksgjhdj.k okys fdlkuksa dh vk; esa j.kuhfrd 
vkSj pqukSfr;ksa ij jk"Vªh; lEesyuA ihih 150A

feJk] Mh- ,l-] flag] ,l-] flag] ,- ds- vkSj ;kno] oh- 
2018A if’peh Hkkjr dh xeZ v/kZ&’kq"d ifjfLFkfr;ksa 
esa vukj ¼iqfudk xzsukVe ,y½ teZIykTe dk 
ewY;kaduA mRikndrk vkSj vkfFkZd l’kähdj.k dks 
c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu 
¼lkj iqLrd½] 27&29 vDVwcj 2018 dks ds’kqckla] 
chdkusj ¼jktLFkku½] ihih-29 (http://krishi.icar.gov.

in/jspui/handle/ 123456789 / 19702)A

feJk] Mh- ,l-] flag] ,l-] flag] ,- ds- vkSj ;kno] oh- 
2018A fQfldks&dsfedy ,.M feujy djDVlZ 
vkWQ jsM Q~ysLM xqokok ¼lhfM;e xqoktok ,y-½ 
Dyksu dyDVsM Qzkse fMQjsaV jhtUl vkWQ xqtjkrA 

pp. 588-589, (http://krishi.icar.gov.in/jspui/
handle/123456789/19323).

Maheshwari, S. K., Choudhary, B. R., Krishna, 
H., Saroj, P. L. and Sharma, B. D. 2018. 
Epidemiological studies on mosaic disease of 
ridge gourd. In: National Conference on Arid 
Horticulture for Enhancing Productivity and 
Economic Empowerment (Book of Abstract) 
at ICAR-CIAH, Bikaner during 27-29th October, 
2018, p. 92.  (http://krishi.icar.gov.in/ jspui/
handle/123456789/18008)

Meena, R. K., Sharma, B. D., Saroj, P. L., Kumar, R. and 
Singh, R. S. 2018. Evaluation of pomegranate 
varieties under hot arid ecosystem of 
western Rajasthan. Published in National 
conference on arid horticulture for enhancing 
productivity & economic empowerment held 
at ICAR- CIAH Bikaner (Rajasthan). 

Meena, R. K., Sharma, B. D., Saroj, P. L., Kumar, 
R. and Singh, R. S. 2019. Performance of 
pomegranate variety Bhagwa in farmer’s 
field under hot arid region” in National 
seminar on Entrepreneurship & Innovation 
in Agriculture for Socio Empowerment “held 
at Swami Keshwanand Rajasthan Agricultural 
University Bikaner (Rajasthan).

Mishra, D. S., Singh, S. and Appa Rao, V.V. 2018. Pre-
harvest chemical sprays for enhancing shelf-
life and marketability in jamun. In: National 
Conference on Strategies & Challenges 
in Doubling Farmers’ Income through 
Horticultural Technologies in Subtropics held 
at ICAR-CISH, Lucknow, U. P. during June 21-
22, 2018, pp. 150.

Mishra, D. S., Singh, S., Singh, A. K. and Yadav, V. 
2018. Evaluation of pomegranate (Punica 
granatum L) germplasm under hot semi-
arid conditions of western India. In: National 
Conference on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment 
(Book of Abstract), 27-29 October 2018 at 
CIAH Bikaner (Rajasthan), pp.29 (http://krishi.
icar.gov.in/jspui/handle/123456789/19702).

Mishra, D. S., Singh, S., Singh, A. K. and Yadav, V. 2018. 
Physico-chemical and mineral characters of 
red fleshed guava (Psidium guajava L.) clones 
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ebZ 28&31] 2018] ds nkSjku Mhvkjihlh,;w] iwlk] 
leLrhiqj] fcgkj esa —f"k vkSj xzkeh.k fodkl ds 
fy, —f"k esa xgurk vkSj fofo/krk ij jk"Vªh; 
lEesyuA ihih 61&62 (http://krishi.icar.gov.in/

jspui/handle/123456789/19703)A

feJk] Mh-,l-] flag] ,l-] flag] ,- vkSj ;kno] oh- 
2018A fQfldks&dsfedy djDVlZ xqokok ¼lhfM;e 
xqoktok ,y-½ ,Dlslal losZM ,aM dyDVsM Qzkse 
xqtjkrA 27&29 vDVwcj] ds nkSjku ds'kqckla] 
chdkusj] jktLFkku esa mRikndrk vkSj vkfFkZd 
l'kähdj.k dks c<+kus ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyuA2018] ihih 105A

feJk] Mh-,l-] ;kno] oh-] flag] ,l- vkSj ljkst] ih- ,y- 
2019A bosY;q,'ku vkWQ fiad IkYiM xqokok ¼lhfM;e 
xqoktok ,y-½ thuksVkbIl vaMj lseh&,fjM 
dafM'kUl vkWQ xqtjkrA 23&24 Qjojh] 2019 ds 
nkSjku]jke fofo-] dkuiqj] ;w-ih- esa vk;ksftr Þ—f"k 
vkSj lac) foKku vuqla/kku esa çxfrß fo"k; ij 
varjkZ"Vªh; lEesyuA  ihih 92A

jsìh fot; jkds'k] ,l-] ljksfy;k] Mh- ds-] ehuk] 
jkeds'k] vkSj HkkxZo] vkj- 2018A uksosy ekmFk 
Ýs'kuj Qzkse vkaoykA 27&29 vDVwcj] 2018 ds 
nkSjku Hkkd`vuqi&ds'kqckla] chdkusj esa vk;ksftr 
mRikndrk vkSj vkfFkZd l'kähdj.k dks c<+kus 
ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu dk 
bZ&ladyuA ihih 100A

ljkst] ih- ,y-] fot; jkds'k jsìh] ,l- vkSj HkkxZo] 
vkj- 2018A 'kq"d ckxokuh Qlyksa ds futZyhdj.k 
ds ek/;e ls fdlkuksa dh vk; nksxquh djukA 
17&19 vxLr 2018 ds nkSjku vkbZvkbZ,QihVh] 
ratkoqj esa orZeku esa [kk| çlaLdj.k 
çkS|ksfxdh ds {ks= esa varjkZ"Vªh; lEesyuA  
ihih 71A

ljksfy;k Mh- ds-] jsìh ,l- oh- vkj-] flag Mh-] ehuk 
,- 2018A osnj iSjkehVj ¼6-8½ ds laca/k esa tkequ 
dk Qwy vkSj Qyu O;ogkjA bZ&cqd esa ljkst] 
ih- ,y-] 'kekZ] ch-Mh- vkSj jsìh] ,l-oh-vkj- ¼la½A 
mRikndrk vkSj vkfFkZd l’kähdj.k dks c<+kus 
ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu] 
vkbZlh,vkj&dsaæh; ckxokuh laLFkku] chdkusj] 
27&29 vDVwcj% 76 (http://krishi.icar.gov.in/ jspui/

handle/123456789/18142)

collected from different regions of Gujarat. In: 
National Conference on Intensification and 
Diversification in Agriculture for Livlihood 
and Rural Development held at DRPCAU, 
Pusa, Samastipur, Bihar during May, 28-31, 
2018, pp. 61-62 (http://krishi.icar.gov.in/jspui/
handle/123456789/19703).

Mishra, D. S., Singh, S., Singh, A.K. and Yadav, V. 
2018. Variation in physico-chemical characters 
guava (Psidium guajava L.) accessions surveyed 
and collected from Gujarat. In: National 
Conference on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment held 
at ICAR-CIAH, Bikaner, Rajasthan, during Oct. 
27-29, 2018, pp. 105.

Mishra, D. S., Yadav, V., Singh, S. and Saroj, P. 
L. 2019. Evaluation of pink pulped guava 
(Psidium guajava L.) genotypes under semi-
arid conditions of Gujarat. In: International 
Conference on “Advances in Agriculture & 
Allied Science Research held at Rama Univ., 
Kanpur, U.P. during February 23-24, 2019, pp. 
92.

Reddy Vijay Rakesh, S., Sarolia, D. K., Meena, 
Ramkesh, and Bhargava, R. 2018. Novel 
mouth freshener from aonla. E-compendium 
of National Conference on Arid Horticulture 
for Enhancing productivity and Economic 
Empowerment held at ICAR-CIAH, Bikaner 
during 27-29 Oct. 2018, pp 100.

Saroj, P. L., Vijay Rakesh Reddy, S. and Bhargava, 
R. 2018. Doubling farmers’ income through 
dehydration of arid horticultural crops. 
International Conference on Recent Advances 
in Food Processing Technology held at IIFPT, 
Tanjavur during 17-19 August 2018 pp. 71

Sarolia D. K., Reddy S. V. R., Singh D., Meena A. 
2018. Flowering and fruiting behavior of 
jamun in relation to weather parameters (6.8). 
In e-book of abstracts Saroj, P.L., Sharma, B.D. 
and Reddy, S.V.R. (Ed.). National Conference on 
Arid Horticulture for Enhancing Productivity 
& Economic Empowerment, ICAR-Central 
Institute for Arid Horticulture, Bikaner, 27-29 
October: 76 (http://krishi.icar.gov.in/ jspui/
handle/123456789/18142)
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flag ih- ih-] oekZ ,- ds- flag vkSj Mh- vkSj ljkst ih- 
,y- 2019A ouLifr vuqla/kku vkSj f’k{kk esa mHkjrh 
pqukSfr;ksa ij g‚V ,jhM ,xzks&DykbesV QlZ~V 
osftVscy lkbal dkaxzsl ohbZthlhvks,u&2019 ds 
rgr cSaxu esa lq/kkj ds fy, vkuqoaf’kd fofo/krk 
v/;;uA

flag ih-ih] oekZ ,-ds vkSj flag] Mh- 2018A vkuqoaf’kd 
ifjorZu’khyrk] lglaca/k v/;;u] ikFk xq.kkad ds 
fy, xeZ 'kq"d —f"k tyok;q ifjorZu ds rgr 
cSaxu esa lq/kkj % 27&29 vDVwcj] 2018 ds nkSjku 
mRikndrk c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; 
lEesyu vkSj mRikndrk c<+kus ds fy, bafM;u 
lkslkbVh }kjk Hkkjrh; ckxokuh ds fy, vk;ksftr 
vkbZlh,vkj&lhvkbZ,,p] chdkusj (http://krishi.

icar.gov.in/jspui/handle/123456789/18180)A

flag] ,-ds-] flag] ,l-] feJk] Mh- ,l- vkSj ljkst] ih-
,y- 2018- Mk;usfeDl vkWQ ,u,&7 vkaoyk vaMj 
fMQjsaV IykafVax flLVe bu jsuQsM gkWV lseh ,fjM 
dafM’kuA Hkkd`vuqi&ds’kqckla] chdkusj esa 27&29 
vDVwcj] 2018] esa vk;ksftr mRikndrk vkSj vkfFkZd 
o`f) ds fy, ckxokuh ij jk"Vªh; lEesyu] bZ&cqd 
v‚Q ,ClVªSDV esa çdkf’kr ih-31 (https://krishi.

icar.gov.in/jspui/handle/ 123456789/19717)A

flag] ,-ds-] flag] ,l-] ljkst] ih- ,y- vkSj flag- vkj-
,l- 2018- csy % , fMtk;uj ØkWi Qksj ,fjM ,.M 
lseh,fjM jhtuA Hkkd`vuqi&ds’kckla] chdkusj] 
27&29 vDVwcj] 2018] esa mRikndrk vkSj vkfFkZd 
o`f) ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu esa 
bZ&cqd v‚Q ,ClVªSDV esa çdkf’kr] ih-31 (https://

krishi.icar.gov.in/jspui/handle/123456789/19715)

A

flag] Mh- vkSj flag] ih- ih- 2018- e-ç ds ekyok {ks= esa 
[kjhQ I;kt esa dhVuk’kdksa dk vkdyuA 27&29 
vDVwcj] 2018 ds nkSjku Hkkd`vuqi&ds’kqckla] 
chdkusj esa ckxokuh ds fy, bafM;u lkslk;Vh }kjk 
vk;ksftr mRikndrk vkSj vkfFkZd l’kähdj.k ds 
fy, 'kq"d ckxokuh ij jk"Vªh; lEesyuA

flag] vkj- ,l-] HkkxZo] vkj-] ehuk] jkeds’k vkSj 
'kekZ] ch-Mh- 2018A bQsDV vkWQ LVksjst 
,aok;ZesaV vkWQ iksyu vkWu QzwfVax bu MsV ike 
¼QhfuDl MsDVkbyhQsjk ,yA½ lh-oh- gykoh 
vaMj gkWV ,fjM dafM’kalA 27&29-10-2018 ds 

Singh P. P., Verma A. K. and Singh, D. and Saroj 
P. L. 2019. Genetic diversity studies for 
improvement in brinjal under Hot Arid Agro-
climate First Vegetable Science Congress on 
Emerging challenges in Vegetable Research 
and Education  VEGCON-2019” 

Singh P. P.,Verma A. K. and Singh, D. 2018. 
Genetic variability, correlation studies, path 
coefficient for improvement in Brinjal under 
hot arid agro-climate National conference on 
Arid Horticulture for Enhancing Productivity 
and Economic   Empowerment”    organized 
by Indian Society for Arid Horticulture   at 
ICAR-CIAH, Bikaner during 27-29th  October, 
2018 (http://krishi.icar.gov.in/jspui/ 
handle/123456789/18180).

Singh, A. K., Singh, S., Mishra, D. S. and Saroj, P.L. 
2018. Dynamics of NA-7Aonla under different 
planting system in rainfed hot semiarid 
condition. Published in e-Book of Abstracts, 
National Conference on arid horticulture 
for enhancing productivity & economic 
held at ICAR-CIAH, Bikaner, 27-29 October, 
2018, p.31 (https://krishi.icar.gov.in/jspui/
handle/123456789/19717).

Singh, A. K., Singh, S., Saroj, P. L. and Singh. R. S. 
2018. Bael: A designer crop for arid and semi-
arid region. Published in e- Book of Abstracts, 
National Conference on arid horticulture 
for enhancing productivity & economic 
held at ICAR-CIAH, Bikaner, 27-29 October, 
2018, p.31 (https://krishi.icar.gov.in/jspui/
handle/123456789/19715).

Singh, D. and Singh, P. P. 2018. Assessment of 
insecticides in kharif onion in Malwa Region in 
M.P. National conference on Arid Horticulture 
for Enhancing Productivity and Economic   
Empowerment”  organized by Indian Society 
for Arid Horticulture   at ICAR-CIAH, Bikaner 
during 27-29th October, 2018.

Singh, R. S., Bhargava, R, Meena, R. and Sharma, B. D. 
2018. Effect of storage environment of pollen 
on fruiting in Date palm (Phoenix dactylifera 
L.)   cv .Halawy under hot arid  conditions. In 
Book of Abstract of   National conference on 
Arid Horticulture for enhancing productivity 
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nkSjku Hkkd`vuqi&ds’kqckla] chdkusj esa vk;ksftr 
mRikndrk vkSj vkfFkZd l’kähdj.k c<+kus ds fy, 
'kq"d ckxokuh ij jk"Vªh; lEesyu ds lkj dh 
iqLrd esa] ihih-23 (http://krishi.icar.gov.in/jspui/

handle/123456789/18707)A

flag] vkj-,l-] HkkxZo] vkj-] ehuk] jkeds’k] 'kekZ] ch- 
Mh- vkSj ljkst] ih- ,y- 2019A [ktwj ds ijkx % 
Qy mRiknu vkSj 'kq"d {ks= esa fdlku dh vk; ds 
fy,A 12&13 ekpZ] 2019 ds nkSjku ,ldsvkj,;w] 
chdkusj esa vk;ksftr fdlkuksa ds lkekftd&vkfFkZd 
l’kähdj.k ds fy, —f"k ij m|ferk vkSj uokpkj 
ij jk"Vªh; laxks"Bh dh Lekfjdk @lkj iqLrd esa 
ihih- 80&81

flag] vkj- ,l-] HkkxZo] vkj-] 'kekZ] ch- Mh- vkSj ljkst] 
ih- ,y- 2018A vkbMsafVfQds’ku vkQ jsu VksyjsaV 
,.M ysV espksfjax thuksVkbZi vkWQ MsV ike 
¼QhfuDl MsDVkbfyQsjk ,y½A 27&29-10- 2018 ds 
nkSjku Hkkd`vuqi&ds’kqckla] chdkusj esa vk;ksftr 
mRikndrk vkSj vkfFkZd l’kähdj.k c<+kus ds 
fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu ds lkj 
iqLrd esa] ihih-23 (http://krishi.icar.gov.in/jspui/

handle/123456789/18706)A

flag] ,l-] flag] ,- ds- vkSj feJk] Mh- ,l- 2019A baizwoesaV 
vkWQ ekbuj QwzV~lA g‚fVZdYpj ,aM Q‚jsLVªh] 
>kykokM] jktLFkku }kjk 18&19 Qjojh] 2019 ds 
nkSjku 21 oha lnh ds fy, ckxokuh esa rduhdh 
çxfr ij jk"Vªh; laxks"BhA ihih-25&33 (https://

krishi.icar.gov.in/jspui/handle/123456789/19720)

flag] ,l-] flag] ,-ds vkSj feJk] Mh-,l 2019A fdlkuksa 
dh vk; nksxquh djus ds fy, v/kZ&’kq"d Qyksa 
dh Hkwfedk 23&24 Qjojh] 2019 ds nkSjku jkek 
fo’ofo|ky;] dkuiqj v‚fMVksfj;e esa —f"k vkSj 
lac) foKku vuqla/kku esa varjkZ"Vªh; lEesyuA 
ihih- 44&45A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik jko] 
oh- oh- 2018A if’peh Hkkjr ds xeZ vnZ~/k 'kq"d 
ikfjfLFkfrdh ra= ds rgr beyh ¼VsefjaMl bafMdk 
,yA½ thuksVkbi dk ewY;kaduA 27&29 vDVwcj] 
2018 ds nkSjku Hkkd`vuqi&ds’kqckla] chdkusj] 
jktLFkku esa mRikndrk vkSj vkfFkZd l’kähdj.k 
dks c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; 
lEesyuA ihih 24 (https://krishi.icar.gov.in/jspui/

handle/123456789/19734)A

and Economic Empowerment, ICAR-CIAH, 
Bikaner held during 27-29.10.2018.pp.23 
(http://krishi . icar.gov.in/jspui/handle/ 
123456789/18707).  

Singh, R. S., Bhargava, R, Meena, R., Sharma, B. 
D.  and Saroj, P. L. 2019. Date palm pollens: 
for fruit production and farmer’s income in 
arid region. In Souvenir/Abstract book of 
National Seminar on Entrepreneurship and 
Innovation in Agriculture for Socio-economic 
Empowerment of Farmers held during 12-13 
March,2019 at  IABM, SKRAU, Bikaner   pp.80-
81

Singh, R. S., Bhargava, R, Sharma, B. D. and Saroj, 
P. L.  2018.  Identification of rain tolerant 
and late maturing genotype of Date palm 
(Phoenix dactylifera L.)  . In book of Abstract  
of    National conference on Arid Horticulture 
for enhancing productivity and economic 
empowerment , ICAR-CIAH, Bikaner held 
during 27-29.10.2018.pp.23 (http://krishi.icar.
gov.in/jspui/handle/123456789/18706).

Singh, S., Singh, A. K. and Mishra, D. S. 2019. 
Improvement of minor fruits. Published 
national seminar on technological 
advancement in Horticulture for 21st century 
from 18-19 February, 2019 organised 
by College of Horticulture and Forestry, 
Jhalawad, Rajasthan. Pp.25-33 (https://krishi.
icar.gov.in/jspui/handle/123456789/19720).

Singh, S., Singh, A. K. and Mishra, D. S. 2019. Role 
of semi-arid fruits for doubling the farmers 
income. Published International Conference 
on Advances in Agriculture and Allied Science 
Research    during 23-24 February, 2019 at 
Auditorium, Rama University, Kanpur,pp.  
44-45. 

Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao, 
V. V. 2018. Evaluation of tamarind (Tamarindus 
indica L.) genotypes under hot semi-arid 
ecosystem of western India. In: National 
Conference on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment held 
at ICAR-CIAH, Bikaner, Rajasthan during Oct. 
27-29, 2018, pp. 24 (https://krishi.icar.gov.in/
jspui/handle/123456789/19734).
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flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik jko] 
oh- oh- 2018A —f"k vk; c<+kus ds fy, 'kq"d 
vkSj v/kZ 'kq"d Qyksa esa rduhdh gLr{ksiA 27&29 
vDVwcj] 2018 ls ds’kqckla] chdkusj esa bafM;u 
lkslkbVh Qkj ,fjM gkfVZdYpj }kjk vk;ksftr 
mRikndrk vkSj vkfFkZd l’kähdj.k dks c<+kus 
ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu] 2018- 
ihih 57&60 (https://krishi.icar.gov.in/ jspui/

handle/123456789/19719)A

oekZ] ,- ds] uk;Mw] ,- ds esgrk] ,- ds flag] vkj- 
ih vkSj 'kekZ] Mh- 2018A LVMht vkWu dkEchfuax 
,chfyVh Qkj gkfVZdYpjy VsªV~l bu dkmih 
¼foXuk maxqbdqykVk ,y-½A Hkkd`vuqi& dsaæh; 
ckxokuh laLFkku] chdkusj] 27&29 vDVwcj 2018 ds 
mRikndrk vkSj vkfFkZd l'kähdj.k c<+kus ds fy, 
'kq"d ckxokuh ds fy, jk"Vªh; lEesyuA (http://

krishi.icar.gov.in/jspui/handle/123456789/18001)

oekZ] ,- ds-] lefn;k] Mh- ds-] gy/kj] ,l- ,e-] flag] 
Mh- vkSj ljkst] ih- ,y- 2018A esaVsusal ,.M 
djDVjkbts'ku vkQ bf.M;u ,yks teZIykTe 
vkWQ Fkkj MstVZ vaMj gkWV ,fjM ,xzks DykbesVA 
mRikndrk vkSj vkfFkZd l'kähdj.k c<+kus ds fy, 
'kq"d ckxokuh ij jk"Vªh; lEesyu] Hkkd`vuqi& 
dsaæh; ckxokuh laLFkku] chdkusj] 27&29 vDVwcj 
2018 ds fy,A (http://krishi.icar.gov.in/jspui/

handle/123456789/18003)A

oekZ] ,- ds] lefn;k] Mh- ds] gy/kj] ,l- ,e] flag] 
Mh- vkSj ljkst] ih- ,y 2018A xeZ 'kq"d okrkoj.k 
ds rgr ns’kh fV.Mk teZIykTe dk j[kj[kko vkSj 
ewY;kaduA mRikndrk vkSj vkfFkZd l’kfädj.k] 
vkbZlh,vkj&e/; ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyu baLVhVîwV Q‚j ,jhM g‚fVZdYpj] 
chdkusj] 27&29 vDVwcj 2018A (http://krishi.icar.

gov.in/jspui/handle/ 123456789/18002)

;kno] ,y- ih] xaxk/kjk ds] vIikjko] oh-oh] flag] 
,l- vkSj ljkst] ih- ,y 2018A vkbZlh,vkj 
&lhvkbZ,,p esa vk;ksftr mRikndrk vkSj vkfFkZd 
l’kähdj.k dks c<+kus ds fy, 'kq"d ckxokuh ij 
jk"Vªh; lEesyu esa tsusfVd osfjfcfyVh bu Likbu 
xkMZ vaMj jsuQsV lseh ,fjM daMh’kalA ] 27&29 
@10@2018 ls chdkusjA

Singh, S., Singh, A. K., Mishra, D. S. and Appa Rao, V. V. 
2018. Technological interventions in arid and 
semi arid fruits for enhancing farm income. 
National conference on arid horticulture 
for enhancing productivity and economic 
empowerment, organised by Indian Society 
for Arid Horticulture at CIAH, Bikaner  from 
27-29 October, 2018. pp 57-60 (https://krishi.
icar.gov.in/jspui/ handle/123456789/19719).

Verma, A. K., Naidu, A. K. Mehta, A. K., Singh, R.P. 
and Sharma, D. 2018. Studies on combining 
ability for horticultural traits in Cowpea (Vigna 
unguiculata L. Walp). National Conference on 
Arid Horticulture for Enhancing Productivity 
& Economic Empowerment, ICAR-Central 
Institute for Arid Horticulture, Bikaner, 27-29 
October 2018. (http://krishi.icar.gov.in/jspui/
handle/123456789/18001).

Verma, A. K., Samadia, D. K., Haldhar, S. M., 
Singh, D. and Saroj, P. L. 2018. Maintenance 
and characterization of Indian aloe 
germplasm of Thar desert under hot arid 
agro-climate. National Conference on Arid 
Horticulture for Enhancing Productivity &  
Economic Empowerment, ICAR-Central 
Institute for Arid Horticulture, Bikaner, 27-29th 
October 2018. (http://krishi.icar.gov.in/jspui/
handle/123456789/18003).

Verma, A. K., Samadia, D. K., Haldhar, S. M., 
Singh, D. and Saroj, P. L. 2018. Maintenance 
and evaluation of native Round melon 
germplasm under hot arid environment. 
National Conference on Arid Horticulture for  
Enhancing Productivity & Economic 
Empowerment, ICAR-Central Institute for 
Arid Horticulture, Bikaner, 27-29thOctober 
2018. (http://krishi.icar.gov.in/jspui/handle/ 
123456789/18002)

Yadav, L. P., Gangadhara K, Apparao, V. V., Singh, S. 
and Saroj, P. L. 2018. Genetic variability in spine 
gourd under rainfed semi arid conditions. 
Published in national conference on Arid 
Horticulture for enhancing productivity and 
economic empowerment held at ICAR-CIAH, 
Bikaner from 27-29/10/2018.
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;kno] ,y-ih] xaxk/kj ds] vIikjko] oh-oh] flag] ,l- vkSj 
ljkst] ih-,y 2018A vkbZlh,vkj&lhvkbZ,,p esa 
vk;ksftr mRikndrk vkSj vkfFkZd l’kähdj.k dks 
c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu 
ij jk"Vªh; lEesyu esa tsusfVd osfjfcfyVh bu 
vkboh xkMZ vaMj jsuQsV lseh ,fjM daMh’kalA] 
chdkusj 27&29 @10@2018 (https://krishi.icar.

gov.in/jspui/handle/123456789 /19698)

;kno] ,y- ih-] xaxk/kjk ds] vIikjko] oh- oh-] flag] 
,l- vkSj ljkst] ih- ,y- 2018A if’peh Hkkjr 
dh v/kZ 'kq"d ifjfLFkfr;ksa esa vkboh xkMZ ¼dksfouk 
xzkafMl ,y-oksbXV½ teZIykTe dk ewY;kaduA 
21 oha lnh ds d‚yst v‚Q g‚fVZdYpj ,aM 
Q‚jsLVªh] ¼,xzh- ;wuh] dksVk½] >kykokM+ &326023] 
jktLFkku ds fy, ckxokuh esa rduhdh mUufr 
ij jk"Vªh; laxks"Bh (https://krishi.icar.gov.in/jspui/

handle/123456789/19705)A

;kno] ,y-ih] xaxk/kjk] ds-] vIikjko] oh-oh] flag] ,l- 
vkSj ljkst] ih-,y 2018A Fkkj g"kZ % , U;w iksVsaf’k;y 
osjkbVh vkWQ MªeLVhd Qkj MªkbZysaM ]mRikndrk vkSj 
vkfFkZd l’kähdj.k c<+kus ds  fy, 'kq"d ckxokuh 
ij jk"Vªh; lEesyuA vkbZlh,vkj&lhvkbZ,,p] 
chdkusj 27&29@10@2018A (http://krishi.icar.

gov.in/jspui/handle/123456789/19130)

;kno] vkj-ds- vkSj ljksfy;k] Mh- ds- 2019A nf{k.kh 
jktLFkku esa vke dh çtuu o`f) esa iksVsf’k;e 
ukbVªsV dk çHkkoA 18&19 Qjojh] lh,p ,aM 
,Q] >kykokM+ ¼jktA½% 20 oha lnh dh ckxokuh 
esa rduhdh fodkl ij jk"Vªh; laxks"Bh esaA ihih 
225&229A

;kno] oh-] flag] ,- ds- feJk] Mh- ,l-] vIikjko] oh- 
oh-] flag] ,l- vkSj ljkst] ih- ,y- 2018A oqM 
,sIiy ds fQuksy‚ftdy fodkl pj.kksa dh igpkuA 
mRikndrk vkSj vkfFkZd l’kähdj.k ¼lkj iqLrd½ 
c<+kus ds fy, 'kq"d ckxokuh ij jk"Vªh; lEesyu] 
27&29 vDVwcj 2018 dks ds’kqckla] chdkusj 
¼jktLFkku½] ihih -11A

iqLrdsa 

tkVo] ,e- ds-] ljkst] ih- ,y- vkSj 'kekZ] ch- Mh- 
2018A 'kq"d vkSj v/kZ&’kq"d {ks=ksa esa ckxokuhA U;w 
bafM;k ifCyf’kax ,tsalh] ubZ fnYyh }kjk çdkf’krA 
vkbZch,l,u % 978&93&87973&55&8 (http://

krishi.icar.gov.in/jspui/handle/123456789/19721)

Yadav, L. P., Gangadhara K, Apparao, V.V., Singh, 
S. and Saroj, P. L. 2018. Genetic variability in 
Ivy gourd  under rainfed semi arid conditions. 
Published in national conference on Arid 
Horticulture for enhancing productivity and 
economic empowerment held at ICAR-CIAH, 
Bikaner from 27-29/10/2018 (https://krishi.
icar.gov.in/jspui/handle/ 123456789/ 19698).

Yadav, L. P., Gangadhara K, Apparao, V.V., Singh, S. 
and Saroj, P. L. 2018. Evaluation of ivy gourd 
(Coccinia grandis (L.) Voigt) germplasm under 
semi arid conditions of western India. National 
seminar on Technological advancement 
in horticulture for 21st century College of 
Horticulture and Forestry, (Agri. Uni., Kota), 
Jhalawar-326023, Rajasthan (https://krishi.
icar.gov.in/jspui/handle/123456789/19705).

Yadav, L. P., Gangadhara, K., Apparao, V. V., Singh, 
S. and Saroj, P. L. 2018. Thar Harsha: A new 
potential variety of drumstick for dryland. 
Published in national conference on Arid 
Horticulture for enhancing productivity and 
economic empowerment held at ICAR-CIAH, 
Bikaner from 27-29/10/2018. (http://krishi.
icar.gov.in/jspui/handle/123456789 /19130)

Yadav, R. K. and Sarolia, D. K. 2019. Effect of 
potassium nitrate in reproductive growth 
of mango under southern Rajasthan. In 
national seminar on technological advances 
in horticulture of 20th century (18-19 Feb.), 
CH & F, Jhalawar (Raj.): 225-229.

Yadav, V., Singh, A. K., Mishra, D. S., Appa Rao, V. V., 
Singh, S. and Saroj, P. L. 2018. Identification of 
phenological growth stages of Wood apple. 
In: National Conference on Arid Horticulture 
for Enhancing Productivity & Economic 
Empowerment (Book of Abstract), 27-29 
October 2018 at CIAH Bikaner (Rajasthan), 
pp.11.

Books 

Jatav, M. K., Saroj, P. L. and Sharma, B. D. 2018. 
Horticulture in arid and semi-arid regions. 
Published by New India Publishing 
Agency, New Delhi. IBSN:978-93-87973-
55-8 (http://krishi.icar.gov.in/jspui/handle/ 
123456789/19721).
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flag] vkj-] 'kekZ] ,l-ds-] usikfy;k] oh-] 'kekZ] vkj-ds] 
ljksfy;k] Mh-ds] ;kno] lh-,e vkSj 'kekZ] vkbZ-,e 
2018A —f"k foKku d{kk&12] jktLFkku ek/;fed 
f’k{kk cksMZ] vtesj] çdk’kd jkT; jktLFkku 
LVsV ikB~; iqLrd e.My] t;iqj ¼vkbZ,lch,u% 
978&93&87089&77&8½% 1&275 (http://krishi.icar.

gov.in /jspui/handle/123456789/18032)A

iqLrd v/;k;

csjoky ,e-ds] jes’k dqekj] txu flag xksjk vkSj psr 
jke ¼2019½A ckxokuh Qlysa % dk;kZRed Hkkstu 
vkSj iks"k.kks"k/kh; rRoksa dk laHkkfor lzksrA laofèkZr 
—f"k vk; ds fy, ckxokuh Qlyksa ds çh vkSj 
iksLV gkosZLV eSustesaV esa orZeku –f"Vdks.kksa esa 
¼bZ&cqd @daikmafM;e½A ¼çnhi dqekj] vdFk 
flag vkSj ih- ,l- [kkiVs ,M-½ vkbZlh,vkj& 
dsaæh; 'kq"d {ks= vuqla/kku laLFkku] tks/kiqj 
¼jktA½ 132&137A http://krishi.icar.gov.in/jspui/

handle/123456789/18689 A

csjoky] ,e- ds- vkSj psr jkeA 2018- lqijv‚DlkbM 
fMlE;wVst% mPp ikS/kksa esa ,fc;ksfVd ruko 
lfg".kqrk ds fy, ,d fLFkj tSo jklk;fud 
ekdZjA buVsd vksiu] MhvksvkbZ % 10-5772@
buVsdvkWiu-82079 (http://krishi.icar.gov.in/jspui/

handle/123456789/18369)A

pkS/kjh] ch-vkj-] gy/kj] ,l-,e- vkSj dqekj] ,l- 
¼2018½A ykWaxfeyksuA bu% osftVscy Ø‚i lkbalA 
,e- ds-jkuk- }kjk laikfnrA lhvkjlh çsl Vsyj ,aM 
Ýkafll xzqi] U;w;‚dZA ihihA 457&466A (http://

krishi.icar.gov.in/jspui/handle/123456789/17963)

pkS/kjh] ch-vkj-] lefn;k] Mh-ds- vkSj ljkst] ih-,y- 
¼2018½A mPp mRikndrk ds fy, 'kq"d lCth 
Qlyksa esa fdLexr fodklA ,jhM jhtu esa 
ckxokuh ¼la- ,e-ds- tkVo ,V vky½] U;w bafM;k 
ifCyf'kax ,tsalh] ubZ fnYyhA vkbZ,lch,u% 
978&93&87973&55&8A ihihA 221&230A (http://

krishi.icar.gov.in/jspui/handle/123456789/17964)

pkS/kjh] ch-vkj-] oekZ] ,-ds- vkSj ljkst] ih-,y- 
¼2018½A xeZ 'kq"d {ks= esa dqdqfcZV [ksrh esa Vuy 
çkS|ksfxdhA ,jhM jhtu esa ckxokuh ¼la- ,e-ds- 
tkVo ,V vky-½] U;w bafM;k ifCyf'kax ,tsalh] 
ubZ fnYyhA vkbZ,lch,u% 978&93&87973&55&8A 
ihihA 489&501A (http://krishi.icar. gov.in/jspui/

handle/123456789/17965)

Singh, R., Sharma, S. K., Nepalia, V., Sharma, R. K., 
Sarolia, D. K., Yadav, C. M. and Sharma, I. M. 
2018. Krishi Vigyan Class-12, Rajasthan board 
of secondary education, Ajmer, Publisher 
Rajasthan state Pathyapustak Mandal, Jaipur 
(ISBN:978-93-87089-77-8):1-275 (http://krishi.
icar.gov.in/jspui/handle/123456789/18032).

Book chapters

Berwal M. K., Kumar R., Gora, J. S. and Chet Ram. 
2019. Horticultural crops: potential source 
of functional food and nutraceuticals. 
In Recent Approaches in Pre and Post 
Harvest Management of Horticultural 
Crops for Enhanced Farm Income (E-Book/
compendium). (Pradeep Kumar, Akath 
Singh & P.S. Khapte eds.). ICAR- Central Arid 
Zone Research Institute, Jodhpur (Raj.). 
132-137. http://krishi.icar.gov.in/jspui/
handle/123456789/18689

Berwal, M. K. and Chet Ram. 2018. Superoxide 
dismutase: a stable biochemical marker for 
abiotic stress tolerance in higher plants. 
IntechOpen, DOI: 10.5772/intechopen. 
82079 (http://krishi.icar.gov.in/jspui/handle/ 
123456789/18369).

Choudhary, B. R., Haldhar, S. M. and Kumar, S. 
2018. Longmelon. In: vegetable crop science. 
edited by M. K. Rana. CRC Press Taylor & Francis 
Group, New York. pp. 457-466. (http://krishi.
icar.gov.in/jspui/handle/123456789/17963)

Choudhary, B. R., Samadia, D. K. and Saroj, P. L. 
2018. Varietal development in arid vegetable 
crops for higher productivity. In: Horticulture 
in Arid Regions (eds. M.K. Jatav et al.), New 
India Publishing Agency, New Delhi. ISBN: 
978-93-87973-55-8. pp. 221-230. (http://
krishi.icar.gov.in/jspui/handle/123456789 
/17964)

Choudhary, B. R., Verma, A. K. and Saroj, P. L. 2018. 
Tunnel technology of cucurbit cultivation 
in hot arid region. In: Horticulture in Arid 
Regions (eds. M.K. Jatav et al.), New India 
Publishing Agency, New Delhi. ISBN: 
978-93-87973-55-8. pp. 489-501. (http://
krishi.icar.gov.in/jspui/handle/123456789 
/17965)
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xksjk ts-,l-] dqekj vkj-] jke lh-] ljksfy;k] Mh-ds-] 
gy/kj] ,l- ,e-] csjoky] ,e- ds- vkSj ehuk] vkj- 
ds- 2019A jktLFkku ds 'kq"d {ks= ds rgr flVªl 
Qyksa dk mRiknu çca/kuA ^mUur —f"k ds fy, 
ckxokuh Qlyksa ds çh vkSj iksLV gkosZLV eSustesaV 
esa orZeku –f"Vdks.k^A funs’kd] vkbZlh,vkj& 
dsaæh; 'kq"d {ks= vuqla/kku laLFkku] tks/kiqj }kjk 
342 003 ihihA 12&22 (http://krishi.icar.gov.in/

jspui/handle/123456789/19636)A

gy/kj ,l-,e- 2018- 'kq"d ckxokuh Qlyksa esa  
,dh—r dhV çca/kuA 13&20 Qjojh] 2018 ds 
nkSjku dqynhi flag] fu’kk iVsy vkSj dsch pkSèkjh 
}kjk laikfnr e‚My Vªsfuax dkslZ ds nkSjku fn, 
x, O;k[;ku dh ikaMqfyfi esa ̂ bZdks&ÝsaMyh ,dh—r 
dhV çca/ku^ uked bZ&iqLrd esa 'kkfey gSA bls 
Hkkd`vuqi&dktjh] tks/kiqj }kjk çdkf’kr fd;k 
x;k gSA ist% 124&144 (http://krishi.icar.gov.in/

jspui/handle/123456789/17908)

gy/kj ,l-,e- 2018- mPp vk; ds fy, ckxokuh 
Qlyksa esa vkbZih,e dh j.kuhfrA ,e-ds tkVo] 
ih,y ljkst vkSj chMh 'kekZ }kjk laikfnr ^’kq"d 
vkSj vèkZ&’kq"d {ks=ksa esa ckxokuh^A ,uvkbZih,] 
ubZ fnYyh] i`"B% 231&260A vkbZ,lch,u% 
9789387973558 ¼i`"B% 1&617½ (http://krishi.icar.

gov.in/jspui/handle/123456789/17906)A

—".kk ,p] ih-,y ljkst] ,l-ds ekgs’ojh] ,l-,e 
gy/kj vkSj ,y dqekjA 2018- 'kq"d {ks=ksa esa csj 
ls fdlkuksa dh vk; esa o`f)A ,e-ds tkVo] ih-
,y ljkst vkSj ch-Mh 'kekZ }kjk laikfnr ^’kq"d 
vkSj vèkZ&’kq"d {ks=ksa esa ckxokuh^A ,uvkbZih,] 
ubZ fnYyh] i`"B% 397&414A vkbZ,lch,u% 
9789387973558 ¼i`"B%1&617½ (http://krishi.icar.

gov.in/jspui/handle/ 123456789/17907)A

dqekj ds- vkSj flag Mh- ¼2019½A 'kq"d {ks= esa mPp 
vk; ds fy, dSDVl ihvj dh [ksrhA 'kq"d vkSj 
v/kZ&’kq"d {ks=ksa esa ckxokuh] ,e-ds- tkVo] ih-
,y- ljkst] ch-Mh- 'kekZ ¼la-½ U;w bafM;k ifCyf’kax 
,tsalh] ubZ fnYyh] HkkjrA ihihA 475&488 (http://

krishi.icar.gov.in/jspui/handle/ 123456789/17928)

dqekj vkj-] ljkst ih-,y-] 'kekZ ch-Mh- vkSj ehuk vkj-
ds- ¼2019½A xeZ 'kq"d tyok;q ds rgr vukj 
¼iqfudk xzsukVe ,y-½ esa Qwy fofu;euA 'kq"d vkSj 
v/kZ 'kq"d {ks=ksa esa ckxokuhA la- tkVo ,e- ds-] 

Gora J. S., Kumar R., Ram C., Sarolia, D. K., 
Haldhar, S. M., Berwal, M. K. and Meena, R. 
K. 2019. Production management of citrus 
fruits under arid region of Rajasthan. In: 
“Recent Approaches in Pre and Post Harvest 
Management of Horticultural Crops for 
Enhanced Farm Income”. Published by Director, 
ICAR- Central Arid Zone Research Institute, 
Jodhpur 342 003 pp. 12-22 (http://krishi.icar.
gov.in/jspui/handle/123456789/19636).
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ljkst ih-,y-] vkSj 'kekZ ch-Mh- U;w bafM;k ifCyf'kax 
,tsalhA ubZ fnYyhA ihihA 385&395 (http://krishi.

icar.gov.in/jspui/handle/123456789/17994)A

ekgs’ojh] ,l- ds- flag] ih- ih- vkSj tkVo] ,e- ds- 2019A 
'kq"d ckxokuh Qlyksa esa ,dh—r jksx çca/kuA 'kq"d 
vkSj v/kZ 'kq"d {ks=ksa esa ckxokuhA la- tkVo ,e-ds-] 
ljkst ih-,y-] vkSj 'kekZ ch-Mh- U;w bafM;k ifCyf'kax 
,tsalhA ubZ fnYyhA ihihA 261&285 (http://krishi.

icar.gov.in/jspui/handle/123456789/18009)

ehuk ,l- vkj-] ,e- ds- tkVo] ih- ,y- ljkst vkSj vuhrk 
eh.kk ¼2019½A dkpjh dh mUur fdLe dks viukuk 
vkSj 'kq"d {ks= esa bldk vkfFkZd çHkkoA 'kq"d vkSj 
v/kZ 'kq"d {ks=ksa esa ckxokuhA la- tkVo ,e-ds-] 
ljkst ih-,y-] vkSj 'kekZ ch-Mh- U;w bafM;k ifCyf’kax 
,tsalhA ubZ fnYyhA ihihA 607&616 (http://krishi.

icar.gov.in/jspui/handle/123456789/18372)A

ehuk ,l- vkj-] ljkst] ih- ,y-] tkVo] ,e- ds-] 
ehuk] vkj- ds- vkSj cykbZ] vkj- lh- 2019A Hkkjr 
ds g‚V ,jhM tksu esa dqdqjfcVkl lfCt;ksa dk 
lkekftd&vkfFkZd egRoA 'kq"d vkSj v/kZ 'kq"d 
{ks=ksa esa ckxokuhA la- tkVo ,e-ds-] ljkst ih-,y-] 
vkSj 'kekZ ch-Mh- U;w bafM;k ifCyf’kax ,tsalhA ubZ 
fnYyhA ihih 617&628A (http://krishi.icar.gov.in/

jspui/handle/123456789/18375)A

eh.kk] vkj- ds-] ljksfy;k] Mh- ds-] jsìh] ,l- oh- vkj] 
dqekj] vkj-] psr] jke vkSj ehuk] ,- 2018A 
'kq"d Qy Qlyksa esa funku vkSj 'kkjhfjd fodkj 
çcaèkuA 'kq"d vkSj v/kZ 'kq"d {ks=ksa esa ckxokuhA 
la- tkVo ,e-ds-] ljkst ih-,y-] vkSj 'kekZ ch-
Mh- U;w bafM;k ifCyf’kax ,tsalhA ubZ fnYyhA ihih  
547&557A

feJk] Mh- ,l-] flag] ,l-] flag] ,- ds-] vIik jko] oh- 
oh-] ;kno] oh- vkSj ljkst] ih- ,y- 2019A fdlkuksa 
dh vk; esa vkSj xq.koÙkk lq/kkj ds fy, Qyksa dh 
Qlyksa esa Qly fofu;euA 'kq"d vkSj v/kZ 'kq"d 
{ks=ksa esa ckxokuhA la- tkVo ,e-ds-] ljkst ih-,y-] 
vkSj 'kekZ ch-Mh- U;w bafM;k ifCyf’kax ,tsalhA ubZ 
fnYyhA ihih 187&206 (http://krishi.icar.gov.in/

jspui/handle/ 123456789/19647)A

eksjs Vh- ,-] lefn;k] Mh- ds- vkSj oekZ] ,- ds- 2018A 
xzkeh.kksa ds vkfFkZd l’kähdj.k ds fy, 'kq"d 
lfCt;k¡A ljkst] ih-,y] HkkxZo] vkj-] 'kekZ] ch-Mh] 
flag] Mh- vkSj flag] ,l- }kjk Hkkd`vuqi&ds’kqckla] 
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chdkusj] 27&29 vDVwcj] dks mRikndrk vkSj 
vkfFkZd l’kähdj.k c<+kus ds fy, 'kq"d ckxokuh 
ij lEesyu Lekfjdk A 2018- ihihA 51&56 (http://

krishi.icar.gov.in/jspui/handle/ 123456789/18133)

jsìh] ,l- oh- vkj-] 'kekZ] vkj- vkj- vkSj xtkuu] 
th- 2018A Qyksa vkSj lfCt;ksa ds Qlyksaijkar 
dhVk.kq’kks/ku ds fy, fofdj.k dk mi;ksxA Qyksa 
vkSj lfCt;ksa ds Qlyksaijkar dhVk.kq’kks/kuA ¼la½ 
flíhdh] ,e-MCY;w- vdknfed çsl] ,Ylsfo;j] 
ihih 121&136 (http://krishi.icar.gov.in/ jspui/

handle/123456789/18024)A

ljksfy;k] Mh- ds- 2018- 'kq"d vkSj v/kZ 'kq"d Qy Qlyksa 
dh mRiknu rduhd ¼fganh½A çf’k{k.k eSuqvy % 
'kq"d {ks= esa vkbZ,Q,l vkSj ckx izcaèku ¼fganh½ 
(http://krishi.icar.gov.in/jspui/handle/ 123456789/ 

18020) A

ljksfy;k] Mh- ds-] ehuk vkj-ds-] dqekj vkj-] flag Mh- 
ih- vkSj xksjk ts-,l- 2019A ckxokuh Qlyksa esa 
xq.koÙkk jksi.k lkexzh dk cgqyhdj.kA 'kq"d vkSj 
v/kZ 'kq"d {ks=ksa esa ckxokuhA la- tkVo ,e-ds-] 
ljkst ih-,y-] vkSj 'kekZ ch-Mh- U;w bafM;k ifCyf’kax 
,tsalhA ubZ fnYyhA ihih 305&314 (http://krishi.

icar.gov.in/jspui/ handle/123456789/18146)A

'kekZ] ds- ,e- vkSj jsìh] ,l- oh- vkj- 2018A Qlyksaijkar 
jksxksa dk tSfod fu;a=.kA Qyksa vkSj lfCt;ksa ds 
mHkjrs Qlyksaijkar mipkjA ¼la-½ ceZu] ds- 'kekZ] 
,l- vkSj flíhdh] ,e- MCY;w- vdknfed çsl] 
,Ylsfo;j] ihih 141&184 (http://krishi.icar.gov.

in/jspui/handle/123456789/18028)A

'kekZ] ds- ,e- vkSj jsìh] ,l- oh- vkj- 2018- iksLVgkosZLV 
eSustesaV] ewY;o/kZu vkSj 'kq"d Qyksa dk çlaLdj.kA 
,Mokalsl bu iksLVgkosZLV esustesaV] osY;w ,fM'ku 
,.M izkslsflax vkWQ gkfVZdYpjy dzksIl] Hkkx&A 
Qwy vkSj Qy QlysaA lEiknd& HkkSfed] ,u-] 
ckmjh] ,Q-ds-] ef.k] ,-] Bkdqj] ih- vkSj 'kekZ] 
,l- VhVhih ifCy'klZ] ubZ fnYyh] i`"B 383&406 

(http://krishi.icar. gov.in/jspui/handle/123456789 

/18026)

'kekZ] vkj- vkj-] jsìh] ,l- oh- vkj- vkSj lsBh] 
,l- 2018A Qyksa vkSj lfCt;ksa dh lrg ds  
dhVk.kq’kks/ku ds fy, dksYM IykTek çkS|ksfxdhA 
Qyksa vkSj lfCt;ksa ds Qlyksaijkar dhVk.kq’kks/kuA 
¼la½ flíhdh] ,e-MCY;w- vdknfed çsl] ,Ylsfo;j] 
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ihih 197&210 (http://krishi.icar.gov.in/ jspui/ 

handle/ 123456789/18023)A

flag ,-ds-] flag] ,l-] ehy] vkj- vkSj ;kno] oh- 2019A 
ekbuj Qyksa dk foi.kuA Qjojh 18&19] 2019 21 
oha 'krkCnh ds fy, ckxokuh esa rduhdh mUufr ij 
jk"Vªh; laxks"Bh] >kykokM+ &326 023 ¼jktLFkku½% 
¼Lekfjdk½ ihih-171&178 (https://krishi.icar.gov.
in/jspui/handle/123456789/ 19711)A

flag Mh- dqekj] ds- vkSj oekZ] ,- ds- 2019A xq.koÙkk 
okys jksi.k lkexzh ds fy, Qy Qlyksa esa Ård 
lao/kZuA 'kq"d vkSj v/kZ&'kq"d {ks=ksa esa ckxokuh] 
,e-ds- tkVo] ih-,y- ljkst] ch-Mh- 'kekZ ¼la-½ U;w 
bafM;k ifCyf'kax ,tsalh] ubZ fnYyh] HkkjrA ihihA 
315&337A

flag] ih- ih- oekZ] ,- ds-] egs'ojh] ,l- ds-] ljksfy;k] 
Mh- ds-] vkSj tkVo] ,e- ds- 2018A 'kq"d vkSj 
vèkZ 'kq"d {ks= ds fy, lajf{kr [ksrh % ubZ fnYyh 
çdk'ku ,tsalh] ubZ fnYyh ihihA 287&304A

flag] ,l- flag] ,-ds feJk] Mh-,l vkSj vIikjko] oh-oh 
2018A U;w bafM;k ifCyf'kax ,tsalh }kjk çdkf'kr 
v/kZ 'kq"d Qyksa dh Qlyksa esa mPp mit vkSj vk; 
ds fy, mPp ?kuRo okys ikS/ks fodflr djus dh 
j.kuhfr;k¡A 'kq"d vkSj v/kZ&'kq"d {ks=ksa esa ckxokuh] 
,e-ds- tkVo] ih-,y- ljkst] ch- Mh- 'kekZ ¼la-½ 
U;w bafM;k ifCyf'kax ,tsalh] ubZ fnYyh] HkkjrA 
ihih 163&177(https:// krishi.icar.gov.in/jspui/
handle/123456789/19727)A

flag] ,l-] flag] ,- ds- feJk] Mh- ,l- vkSj vIik jko] 
oh- oh- 2018A voiz;ksxh Qyksa ds ek/;e ls vèkZ 
'kq"d fdlkuksa dh xzkeh.k vkcknh ds fy, iks"k.k 
lqj{kkA 'kq"d vkSj v/kZ&’kq"d {ks=ksa esa ckxokuh] 
,e-ds- tkVo ,oa lkFkh ¼la-½ U;w bafM;k ifCyf’kax 
,tsalh] ubZ fnYyh] HkkjrA ihih 163&177 (https://
krishi.icar.gov.in/jspui/handle/123456789/19722)

oekZ ,- ds-] xaxk/kjk] ds- vkSj gy/kj] ,l-,e- 2018- 
yksfc;k ,oa lseQkyh dk chtksRiknu ¼fganh½A 'kq"d 
{ks=h; lfCt;kas dk chtksRiknu ¼fganh½ ¼pkS/kjh] 
ch- vkj-] gy/kj] ,l-,e- vkSj ljkst] ih-,y-½A 
vkbZlh,vkj&lhvkbZ,,p] chdkusjA ihih% 1&143A

;kno] ,y- ih-] xaxk/kj] ds vkSj flag] ,l- 2018A vèkZ 
'kq"d {ks=kas esa dqan# dk ço/kZu o [ksrh ¼fganh½A 
'kq"d {ks=h; lfCt;kas dk chtksRiknu ¼fganh½ ¼pkSèkjh] 
ch- vkj-] gy/kj] ,l-,e- vkSj ljkst] ih- ,y½A  
ihih% 1&143 (http://krishi.icar.gov.in/jspui/handle 
/123456789/18925)A

pp 197-210 (http://krishi.icar.gov.in/jspui/
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dqekj  vkj] xksjk  ts- ,l- vkSj eh.kk  vkj- ¼2019½- 
^vukj  dh  tSfod  [ksrh & leL;k,a  ,oa  
lekèkku-* Þ 'kq"d  {ks=h;  Qyksa  ,oa  lfCt;ksa  dh  
tSfod  [ksrhß] laiknd& 'kekZ  ch-Mh-] ljkst  ih-
,y-] pkSèkjh  ch-vkj- vkSj cykÃ vkj- lh-] &Hkk—
vuqi &dslqck'k] chdkusj] ist-37&42 .(http://

krishi.icar.gov.in /jspui/handle/123456789/17992)

dqekj vkj] xksjk ts ,l] jke lh vkSj >k>fj;k , ds  
¼2019½- Hkkjrh;  cht  vfèkfu;e&,d  ifjp;] 
'kq"d  {ks=h;  lfCt;ksa  dk  chtksRiknu] laiknd& 
pkSèkjh  ch-vkj-] gyèkj  ,l ,e  vkSj ljkst  ih-
,y] dslqck'k] chdkusj - ist-9&14- http://krishi.

icar.gov.in /jspui/handle/123456789/17995)

dqekj vkj] ljksfy;k Mh ds] eh.kk vkj vkSj xksjk]  
ts- ,l-  ¼2018½- Þvukj ds Qyksa dk Js.khdj.k] 
fMCckcanh vkSj HkaMkj.kß-  ß'kq"d {ks=ksa esa vukj dh 
mRiknu rduhd Þ- laiknd& chjcy ehy] v[kr 
Çlg] 'khry ds vkj] lqCcqy{eh] ,e ,y lksuh] 
oh ,l jkBkSj] j.kthr vkj vkSj  ,u Mh ;kno- 
vkj vkj ,l &dtjh] chdkusj- ist-28&33 (http://

krishi.icar.gov.in /jspui/handle/123456789/18687)

dqekj vkj-] ljkst  ih- ,y- vkSj  'kekZ  ch-Mh- ¼2018½- 
vukj esa cgkj  fu;eu ls  vk;  c<+k,a-  Hkk—
vuqi]   Çgnh if=dk Qy Qwy] uoacj&fnlacj 
2018- ist  20&23- (http://krishi.icar.gov.in /jspui/

handle/123456789/17993)

pkSèkjh] Mh-vkj- ,oa‌ oekZ] ,-ds- ¼2019½- I;kt dk 
xq.koÙkk;qä cht mRiknu- 'kq"d {ks=h; lfCt;ksa dk 
chtksRiknu] pkSèkjh] ch-vkj-] gyèkj] ,l- ,e- ,oa‌ 
ljkst] ih-,y- Hkk-—-vuq-i-&dsaæh; 'kq"d ckxokuh 
laLFkku] chdkusj] jktLFkku]  ist u- 63&66 

(http://krishi.icar.gov.in/jspui/handle/123456789/ 

17990).

pkSèkjh] Mh-vkj- ,oa  oekZ] ,-ds- ¼2019½- ewyh dk 
chtksRiknu- 'kq"d {ks=h; lfCt;ksa dk chtksRiknu] 
pkSèkjh] ch-vkj-] gyèkj] ,l-,e- ,oa‌ ljkst] ih-
,y- Hkk-—-vuq-i-&dsaæh; 'kq"d ckxokuh laLFkku] 
chdkusj] jktLFkku] is+t u- 71&73 (http://krishi.

icar.gov.in/jspui/handle/123456789 /17989).

cykÃ] vkj- lh-] tkVo] ,e-ds-] ehuk] ,l-vkj-,oa ehuk] 
vuhrk- 2019- 'kq"d {ks=ks¡ esa lfCt;ksa esa ÇlpkÃ 
çcaèku; 'kq"d {ks=h; lfCt;ksa dk chtksRiknu;  
m)j.k% pkSèkjh] ch-vkj-( Jo.k ,e- gyèkj ,oa 

ljkst]ih-,y-; çdk'kd% funs'kd] Hkk—vuqi&dsUæh; 
'kq"d ckxokuh laLFkku] chdkusj jktLFkku] 2019] 
i`"B 131&134 (http://krishi.icar.gov.in/jspui/

handle/123456789/18137).

cykÃ] :ipan] tkVo] dqekj] eqds'k] ehuk] f'kojke ,oa 
ehuk] vuhrk- 2019- 'kq"d ,oa v)Z&'kq"d {ks=ks¡ esa 
tSo&moZjdksa dh mi;ksfxrk; 'kq"d {ksf=; Qy ,oa 
lfCt;ksa dh tSfod [ksrh; m)j.k% 'kekZ] ch-Mh-( ljkst]
ih-,y( pkSèkjh]ch-vkj-( ,oa cykÃ vkj-lh-; çdk'kd% 
funs'kd] Hkk—vuqi&dsUæh; 'kq"d ckxokuh laLFkku] 
chdkusj jktLFkku] 2019] i`"B 70&72 (http://krishi.

icar.gov.in/ jspui/handle/123456789/18139). 

cykÃ] :ipan] tkVo] eqds'k dqekj ,oa ehuk] f'kojke- 
2019- 'kq"d {ks=ks¡ esa fVdkÅ fodkl gsrq tSfod [ksrh 
cuke ijaijkxr [ksrh; 'kq"d {ksf=; Qy ,oa lfCt;ksa 
dh tSfod [ksrh; m)j.k% 'kekZ] ch-Mh-( ljkst]ih-
,y( pkSèkjh]ch-vkj-( ,oa cykÃ vkj-lh-; çdk'kd% 
funs'kd] Hkk—vuqi&dsUæh; 'kq"d ckxokuh laLFkku] 
chdkusj jktLFkku] 2019] i`"B 57&61 (http://krishi.

icar.gov. in/jspui/handle/123456789/18138). 

csjoky eqds'k dqekj] psr jke rFkk Jo.k ,e gyèkj 
¼2018½- xeZ vkSj 'kq"d {ks=h; Qlyksa esa tSo lfØ; 
;kSfxdks ds mRiknu dh laHkkouk,a- e# ckxok.kh% 
jktHkk"kk  if=dk ¼2017&18½- çdk'kd% jktHkk"kk 
vuqHkkx] Hkk—vuqi&ds'kqckl] chdusj- 113&114 

(http://krishi.icar.gov.in/jspui/handle/123456789/ 

18366).

csjoky] eqds'k dqekj] psr jke rFkk xksjk] txu Çlg- 
2019- —f"k esa lwpuk çkS|ksfxdh@ Ã&rduhdksa  
dk mi;ksx ,oa tkudkfj;k¡- çf'k{k.k iqfLrdk% 
'kq"d {ks=h; lfCt;ksa esa cht mRiknu  ¼ckyq jke 
pkSèkjh] Jo.k ,e gyèkj rFkk ih- ,y- ljkst½-  
Hkk—vuqi&ds'kqckl] chdusj- 113&114- 139&143 

(http://krishi.icar.gov.in/jspui/handle/123456789 

/18365).

ehuk] ,l- vkj- ,oa  ljkst] ih- ,y- 2019- 'kq"d {ks=ksa esa 
ckxokuh Qlyksa dk egRoA 'kq"d {ks=ksa esa ,dh—r 
[ksrh ç.kkyh çcaèkuA th-,y- ckxM+h] ,u-Mh- ;kno] 
,u-,l- ukFkkor] 'khFky ds-vkj- ,oa 'kqHky{eh 
oh-A Hkk-—-vuq-i-&dktjh&vkj-vkj-,l-] chdkusj  
¼jkt-½- ist u- 23&38 (http://krishi.icar.gov.in/

jspui/handle/123456789/18376)
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ehuk] f'kojke] tkVo] eqds'k dqekj ,oa cykÃ] :ipan- 
2019- 'kq"d {ks=ksa esa tSfod ckxokuh mRiknksa dh 
laHkkouk,a ,oa ykHk; 'kq"d {ks=h; Qy ,oa lfCt;ksa 
dh tSfod [ksrh; m)j.k% 'kekZ] ch-Mh-( ljkst] ih-
,y( pkSèkjh] ch-vkj-( ,oa cykÃ vkj-lh-; çdk'kd% 
funs'kd] Hkk—vuqi&dsUæh; 'kq"d ckxokuh laLFkku] 
chdkusj jktLFkku] 2019] i`"B 62&69 (http://

krishi.icar.gov.in /jspui/handle/123456789/18371)

oekZ] ,- ds- ,oa‌ gyèkj] ,l-,e- ¼2019½- ÇVMk dk 
chtksRiknu- 'kq"d {ks=h; lfCt;ksa dk chtksRiknu] 
pkSèkjh] ch-vkj-] gyèkj] ,l-,e- ,oa‌ ljkst] ih-
,y- Hkk-—-vuq-i-&dsaæh; 'kq"d ckxokuh laLFkku] 
chdkusj] jktLFkku] ist u- 45&47 (http://krishi.

icar.gov.in/jspui/handle/123456789 /17991).

oekZ] ,-ds-]  ,oe pkSèkjh] Mh-vkj- 2019- lfCt;ksa dh tSfod 
vkSj de ykxr okyh [ksrh gsrq çkS|ksfxfd;k¡- 'kq"d 
{ks=h; Qy& lfCt;ksa dh tSfod [ksrh ¼'kekZ] ch-Mh-] 
ljkst] ih-,y-] pkSèkjh] ch- vkj- ,oa‌ cykÃ] vkj-
lh-½- Hkk-—-vuq-i-&dsaæh; 'kq"d ckxokuh laLFkku] 
chdkusj] jktLFkku] ist u- 113&118 (http://

krishi.icar.gov.in/jspui/handle/123456789/17998).  

oekZ] ,-ds-] xaxkèkjk] ds- ,oa gyèkj] ,l-,e- ¼2019½- 
yksfc;k ,oa lseQyh dk cht mRiknu- 'kq"d {ks=h; 
lfCt;ksa dk chtksRiknu] pkSèkjh] ch-vkj-] gyèkj] 
,l-,e- ,oa ljkst] ih-,y- Hkk-—-vuq-i-&dsaæh; 
'kq"d ckxokuh laLFkku] chdkusj] jktLFkku] 

ist u- 81&85 (http://krishi.icar.gov.in/jspui/ 

handle/123456789/17990).

oekZ] ,-ds-] fuokfj;k] ts-,l-] jaxkjs] ,u-vkj- ,oa cykÃ] 
vkj-lh- 2019- tSfod fofèk ls lfCt;ksa esa iks"kd rRo 
çcaèku- 'kq"d {ks=h; Qy& lfCt;ksa dh tSfod [ksrh 
¼'kekZ] ch-Mh-] ljkst] ih-,y-] pkSèkjh] ch- vkj- ,oa‌ 
cykÃ] vkj-lh-½- Hkk-—-vuq-i-&dsaæh; 'kq"d ckxokuh 
laLFkku] chdkusj] jktLFkku] ist u-  91&95 (http://

krishi.icar.gov.in/jspui/handle/123456789/17999).

gyèkj ,l- ,e- ,oa ,- ds- oekZ- 2019- dSls djs lfCt;ksa 
esa çeq[k dhVksa dh igpkuA  Hkk—vuqi&dsUæh; 
'kq"d ckxokuh laLFkku] chdkusj] }kjk çdkf'kr 
iqLrd  ^'kq"d {ks=h; lfCt;ksa dk chtksRiknu*& 
pkSèkjh] ch-vkj-( gyèkj] ,l-,e- ,oa ljkst] ih-,y- 
Hkk—vuqi&dsUæh; 'kq"d ckxokuh laLFkku] chdkusj] 
}kjk çdk'ku iqLrd  ist u-% 107&112 (http://

krishi.icar.gov.in/jspui/handle/123456789/17909).

gyèkj ,l- ,e-] ch- vkj- pkSèkjh ,oa ,l- ds- ekgs'ojh- 
2019- 'kq"d {ks= esa lfCt;ksa ds eq[; dhVksa dk 
lesfdr dhV çcUèkuA Hkk—vuqi&dsUæh; 'kq"d 
ckxokuh laLFkku] chdkusj] }kjk çdkf'kr iqLrd  
^'kq"d {ks=h; lfCt;ksa dk chtksRiknu*& pkSèkjh] 
ch-vkj-( gyèkj] ,l-,e- ,oa ljkst] ih-,y- Hkk—
vuqi&dsUæh; 'kq"d ckxokuh laLFkku] chdkusj]  
}kjk çdk'ku iqLrd  ist u-% 113&116 (http://

krishi.icar.gov.in/jspui/handle/123456789/17910).

rduhdh iqfLrdk

HkkxZo] vkj- vkSj csjoky] ,e- ds- 2018A 'kq"d ckxokuh 
Qlyksa esa lw[kk lfg".kqrk ds fy, vuqdwyuA 
ds’kqckla@rd-@izdk- uacj 66] dss’kqckla] 
chdkusj ihih- 30 (http://krishi.icar.gov.in/jspui/ 

handle/123456789/19728)A

pkS/kjh] ch- vkj- vkSj oekZ] ,- ds- 2018- izkslisDV vkQ 
izksVsDVsM dYVhos’ku bu gkWV ,fjM jhtuA rduhdh 
cqysfVu uacj 69- vkbZlh,vkj&lhvkbZ,,p] 
chdkusjA ihihA 1&41A (http://krishi.icar.gov.in/

jspui/handle/123456789/17980)

gy/kj] ,l- ,e- vkSj ekgs’ojh] ,l- ds- 2018A 
'kq"d vkSj v/kZ&’kq"d ckxokuh Qlyksa esa 
dhV&iarx çca/kuA rduhdh cqysfVu uacj% 64] 
vkbZlh,vkj&lhvkbZ,,p] chdkusj] ihih 1&42 

(http://krishi.icar.gov.in/jspui/handle/123456789/8067)

Technical Bulletin

Bhargava, R. and Berwal, M. K. 2018. Adaptations 
for drought tolerance in arid horticultural 
crops. CIAH/ Tech./ Pub. No. 66, CIAH, 
Bikaner pp30 (http://krishi.icar.gov.in/jspui/
handle/123456789/19728). 

Choudhary, B. R. and Verma, A. K. 2018. Prospects 
of protected cultivation in hot arid region. 
Technical Bulletin No. 69. ICAR-CIAH, Bikaner. 
pp. 1-41. 	 (http://krishi.icar.gov.in/jspui/
handle/123456789/17980)

Haldhar, S. M. and Maheshwari, S. K. 2018. Insect-
pests management in arid and semi-arid 
horticultural crops. Technical Bulletin No: 64, 
ICAR-CIAH, Bikaner, pp 1-42 (http://krishi.icar.
gov.in/jspui/handle/123456789/8067)
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dqekj] vkj-] ehuk] vkj-] 'kekZ] ch- Mh- vkSj ljkst ih- 
,y- 2018A 'kq"d {ks= esa vukj mRiknu rduhdA 
ds’kqckla@rd-@cqys- ua-65] Hkkd`vuqi&ds’kqckla] 
chdkusj] Hkkjr (http://krishi.icar.gov.in /jspui /

handle/123456789/19334) A

ekgs’ojh] ,l- ds- vkSj gy/kj] ,l- ,e- 2018A 'kq"d 
ckxokuh Qlyksa esa jksx çca/kuA ds’kqckla@rd- @
izdk- uacj 68] dss’kqckla] chdkusj ihih- 1&42 (http://

krishi.icar.gov.in/jspui /handle/123456789/19694)

eh.kk] ,l- vkj- vkSj cykbZ] vkj- lh- 2018- 'kq"d 
ckxokuh esa vkbZ-Vh-ds-A izdk’kd&funs’kd] 
Hkkd`vuqi&ds’kqckla] chdkusj rduhdh cqysfVu 
uacj 72A dqy i`"B& 40 (http://krishi. icar.gov.in /

jspui/handle/123456789/18373)A

jsìh] ,l- oh- vkj- vkSj ljkst] ih- ,y- 2018- 'kq"d 
ckxokuh Qlyksa esa futZyhdj.kA ds’kqckla@rd- @
izdk- uacj 76] dss’kqckla] chdkusj ihih- 36 (http://

krishi.icar.gov.in/jspui/ handle/123456789/17920)

ljksfy;k] Mh- ds-] lefn;k] Mh- ds- pkS/kjh] ch- vkj- 
vkSj flag Mh- 2018A xq.koÙkk okys cht vkSj jksi.k 
lkexzh dk mRiknuA ds’kqckla@rd-@izdk- uacj 
75] dss’kqckla] chdkusj ihih- 1&38 (http://krishi.

icar.gov.in/ jspui/handle/123456789/18019)A

flag] ,-ds-] flag] ,l- vkSj ljkst] ih- ,yA 2018- 
csy ¼mRiknu çkS|ksfxdh½A rduhdh cqysfVu uacj 
67] izdk- Hkkd`vuqi&ds’kqckla ihih-1&55 (https://

krishi.icar.gov.in/jspui/handle/123456789 /19713)

flag] ,l-] flag] ,- ds- feJk] Mh- ,l-] vIikjko] oh- oh- 
vkSj ljkst] ih-,y- n f[kjuh ¼efyudkjk gsDlkaMªk½ 
rd-iqfLrdkA ua %79] ihihA 1&25 (https://krishi.

icar.gov.in/jspui/handle /123456789 / 19729)A

lekfn;k fnyhi dqekj ¼2018½ QwV ddM+h & ’kq"d {ks= 
esa vuqla/kku ,oa rduhdh fodklA Hkkd`vuqi & 
dsUnzh; ’kq"d ckxokuh laLFkku] chdkusj ¼jktLFkku½A 
rduhdh iqfLrdk&71% 1&59 ist (http://krishi.

icar.gov.in/jspui/handle/123456789/19337)A

pkSèkjh ckyw jke] iq"isUæ çrki Çlg] ykyw çlkn ;kno ,oa 
xaxkèkjk ds- ¼2018½- lfCt;ksa dh mRiknu rduhdh] 
rduhdh iqfLrdk ua- 74] Hkk—vuqi&dsUæh; 'kq"d 
ckxokuh laLFkku] chdkusjA ist 1&64- (http://

krishi.icar.gov.in/jspui/handle/123456789/17981)

Kumar, R., Meena, R., Sharma, B. D. and Saroj P. L. 
2018. Production technology of pomegranate 
in arid region. CIAH/Tech/Bull.No.65, ICAR-
CIAH, Bikaner, India (http://krishi.icar.gov.in /
jspui/handle/123456789/19334).

Maheshwari, S. K. and Haldhar, S. M. 2018. Disease 
management in arid horticultural crops.  CIAH/
Tech. Bull./Pub. No./ 68, P. 1-42 (http://krishi.
icar.gov.in/jspui/handle/123456789/19694).

Meena, S. R. and Balai, R. C. 2018. Technical 
Bulletin No. 72: ITKs in Arid Horticulture. 
Published by Director, ICAR- CIAH, Bikaner. 
Total Pages- 40 (http://krishi.icar.gov.in/jspui/
handle/123456789/18373). 

Reddy, S. V. R. and Saroj, P. L. 2018. Dehydration of 
arid horticultural crops. CIAH/Tech./ Pub. No. 
76, ICAR-Central Institute for Arid Horticulture, 
Bikaner, Rajasthan, India, P. 36 (http://krishi.
icar.gov.in/jspui/handle/123456789/17920).

Sarolia, D. K., Samadia, D. K., Choudhary, B. R. 
and Singh D. 2018. Production of quality 
seed and planting materials. CIAH/Tech./
Pub. No. 75, Page No. 38 ICAR-Central 
Institute for Arid Horticulture, Bikaner 
(Indian): 1-38 (http://krishi.icar.gov.in/ jspui/
handle/123456789/18019).

Singh, A. K., Singh, S. and Saroj, P. L. 2018. Bael 
(Production Technology). Technical Bulletin 
No.67, Pub. ICAR-CIAH, pp.1-55 (https://krishi.
icar.gov.in /jspui/handle/123456789/19713).

Singh, S., Singh, A. K., Mishra, D. S., Appa rao, V. 
V. and Saroj, P. L. 2019. The Khirni [Manilkara 
hexandra (Roxb.) Dubard]. Tech. Bull. No.: 
79, pp. 1-25 (https://krishi.icar.gov.in/jspui/
handle/123456789/19729).
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rduhdh laxzfgdk

pkS/kjh] ch- vkj-] gy/kj] ,l- ,e- vkSj ljkst] ih- ,y- 
¼2019½A 'kq"d lfCt;ksa dk cht mRiknu ¼fganh½A 
funs’kd] vkbZlh,vkj&lhvkbZ,,p] chdkusj }kjk 
çdkf’krA ihihA 1&143A (http://krishi. icar.gov.

in/jspui/handle/123456789/17945)A

dqekj ds-] flag Mh- vkSj flag vkj-,l- ¼2018½A dSDVl 
ihvj % [ksrh vkSj mi;ksxA ds’kqckla@rd-@izdk’ku 
Øekad 73] ihih 38- Hkkd`vuqi& dsUæh; ckxokuh 
laLFkku] chdkusj] jktLFkku] }kjk izdkf’kr (http://

krishi.icar.gov.in/jspui/handle/123456789/17886)A

i=kd

lekfn;k fnyhi dqekj ¼2018½ ’kq"d {ks=h; lCth 
mRIkknu rduhdhA Hkkd`vuqi & dsUnzh; ’kq"d 
ckxokuh laLFkku] chdkusj ¼jktLFkku½A rduhdh 
i=d % ist 1&6 (http://krishi.icar.gov.in/jspui/

handle/123456789/19338)A

lkj&laxzfgdk

ljkst] ih- ,y-] 'kekZ] ch-Mh-] vkSj jsìh] ,l- oh- vkj-  
¼la-½A 2018- bZ&cqd vkQ ,ClVªSDV~l] us'kuy d‚UÝsal 
v‚u ,jhM g‚fVZdYpj Qkj ,agkaflax izksMDVhfoVh 
,.M bdksuksfed ,aikojesaV] vkbZlh,vkj&lsaVªy 
baLVhVîwV Q‚j ,jhM g‚fVZdYpj] chdkusj] 27&29 
vDVwcj 2018A

lkj&laxzfgdk esa v/;k;

psr jke] csjoky] ,e- ds-] xksjk] ts- ,l-] dqekj] 
vkj- vkSj dqekj] ds- 2019- tSo çkS|ksfxdh% —f"k 
dk cnyrk ifj–’;A 'kq"d {ks=ksa esa Qyksa vkSj 
lfCt;ksa dh tSfod [ksrh] 'kekZ] ch-Mh-] ljkst] 
ih- ,y-] pkS/kjh] ch- vkj- vkSj cykbZ] vkj-lh-  
¼la-½ ihihA 96&92 (http://krishi.icar.gov.in /jspui/

handle/123456789/19699)A

tkudhjke] Vh-] jsìh] ,l- oh- vkj- vkSj nqxkZ] ,e- 
,y- 2018A Hkkjr ds 'kq"d vkSj v/kZ&’kq"d {ks=ksa 
esa Qwyksa dh [ksrh dh laHkkouk,¡A mRikndrk 
c<+kus vkSj vkfFkZd l’kfädj.k ds fy, 'kq"d 
ckxokuh ij jk"Vªh; lEesyu dh Lekfjdk esa & 
2018 ihA 22&29 (http://krishi.icar.gov.in/ jspui/

handle/123456789/18025)A

jsìh] ,l- oh- vkj-] 'kekZ] ds- ,e-] ljksfy;k] Mh- ds- 
vkSj ehuk] vkj- ds-] 2018A Qyksa vkSj lfCt;ksa 

Technical Manual

Choudhary, B. R., Haldhar, S. M. and Saroj, P. L. 
2019. Seed production of arid vegetables 
(Hindi).  Published by Director, ICAR-CIAH, 
Bikaner. pp. 1-143. (http://krishi.icar.gov.in/
jspui/handle/123456789/17945)

Kumar K., Singh D. and Singh R. S. 2018. Cactus 
pear: Cultivation and Uses. CIAH/Tech./
Pub. No. 73, pp. 38. ICAR-Central Institute 
for Arid Horticulture, Bikaner, Rajasthan, 
India. (http://krishi.icar.gov.in/jspui/handle/ 
123456789/17886).

i=kd

ehuk] f'kojke- 2019- 'kq"d {ks= esa csj mRiknu 
çksèkksfxdh; rduhdh i=d&çdk'kd% funs'kd] 
Hkk—vuqi&dsUæh; 'kq"d ckxokuh laLFkku] chdkusj 
jktLFkku

Compendium

Saroj, P. L., Sharma, B. D., and Reddy, S. V. R. 
(Ed.). 2018. E-book of abstracts. National 
conference on arid horticulture for enhancing 
productivity and economic empowerment, 
ICAR- Central Institute for Arid Horticulture, 
Bikaner, 27-29 October 2018.

Chapters in compendium

Chet Ram, Berwal, M. K., Gora, J. S., Kumar, 
R. and Kumar, K. 2019. Biotechnology: 
Changing scenario of agriculture. In: Organic 
cultivation of fruits and vegetables in arid 
regions, Sharma, B.D., Saroj, P.L., Choudhary, 
B.R. and Balai, R.C. (Eds.) pp. 96-92 (http://
krishi.icar.gov.in/jspui/handle/123456789 
/19699).

Janakiram, T., Reddy, S. V. R. and Durga, M. L. 2018. 
Prospects of floriculture in arid and semi-
arid regions of India. In Souvenir- National 
Conference on Arid Horticulture for Enhancing 
productivity and Economic Empowerment.
Oct. 2018 p. 22-29 (http://krishi.icar.gov.in/
jspui/handle/123456789/18025).

Reddy, S. V. R., Sharma, K. M., Sarolia, D. K. 
and Meena, R. K., 2018. Value addition of 
fruits and vegetables. Proceedings of ICAR 
Sponsored winter school on “Soft and 
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dk ewY;o/kZuA vkbZ,ch,e] ,ldsvkj,;w] chdkusj 
¼MCyw,l@2018@02½ }kjk vk;ksftr ^—f"k foKku 
ds fodkl ds fy, 'khry vkSj m|eh dkS’ky^ ij 
13 uoacj ls 03 fnlacj] 2018 rd vkbZlh,vkj 
çk;ksftr 'khrdkyhu Ldwy ds dk;Zo`Rr esaA

ljksfy;k] Mh- ds-] [kku] jlhn vkSj ikjhd] ih- ds- 
2019- xktj ¼,p½ esa xq.koÙkk okys cht dk 
mRiknuA rduhdh cqysfVu @ 'kq"d {ks= esa cht 
mRiknu ¼chvkj pkS/kjh] ,l,e gy/kj vkSj ih,y 
ljkst }kjk½ Hkkd`vuqi&ds’kqokla] chdkusj% ihih 
71&73 (http://krishi.icar.gov.in /jspui /handle 

/123456789/19363) A

flag] vkj-,l- 2018A 2&22-10-2018 ds nkSjku vk;ksftr 
tyok;q ifjorZu ifj–’;] vkbZ,ch,e] ,ldsvkj,;w] 
chdkusj esa i’kq/ku mRiknu ds fy, pkjk çca/ku ds 
fy, lfnZ;ksa ds Ldwy ds laxks"Bh esa pkjk {ks= ds 
:i esa dSDVl ihvj dh laHkkouk vkSj xqatkb’kA

flag] vkj-,l- vkSj ehuk] vkj- ds- 2019A ,jhM 
bdksflLVe esa [ktwj dh [ksrhA iqLrd] 'kq"d vkSj 
v/kZ&’kq"d {ks=ksa esa ckxokuh ¼tkVo ,oa lkFkh½  
 esa v/;k;] ,uvkbZih,] ubZ fnYyhA ihih-363&382A

flag] vkj-,l- vkSj ehuk] vkj- ds- 2019- v‚xsZfud 
MsV ike dh [ksrhA 'kq"d {ks= esa Qy o lfCt;ksa 
dh tSfod [ksrh] ¼fganh esa½ 'kekZ ,V vkyA] 
vkbZlh,vkj&lhvkbZ,,p] chdkusj ihih -78&82

ljksfy;k] nhid] ehuk] jkeds'k  vkSj pkSèkjh] gfjn;ky- 
2019- 'kq"d {ks=ksa esa csj dh mUur [ksrh A rduhdh 
cqYysfVu % 'kq"d {ks=h; Qy o lfCt;ksa ds tSfod 
[ksrh ¼}kjk ch- Mh- 'kekZ] ch- vkj- pkSèkjh] :i pan 
,oa ih- ,y- ljkst½% 128&133  (http://krishi.icar.

gov.in/jspui/handle/123456789/19362). 

Vhoh@jsfM;ks okrkZ

MkW- lat; flag

MhMh fdlku ubZ fnYyh ij 25&09&2018 dks esa csj 
ds çca/ku ij nh xbZ ckrphr dk lh/kk izlkj.kA

MhMh fdlku ubZ fnYyh esa 15&2&2019 dks ¼lh/kk 
izlkj.k½ vkaoyk vkSj csj ds foi.ku çca/ku ij 
okrkZA

jsfM;ks LVs'ku] xks/kjk ij 8&9&2018 dks 'kq"d ckxokuh 
fo"k; ij jsfM;ks okrkZA

Entrepreneurial Skills for Development of 
Agricultural Sciences” 13 Nov to 03 Dec., 
2018 organized by IABM, SKRAU, Bikaner  
(WS/2018/02).

Sarolia, D. K., Khan, Rasid and Pareek, P. K. 2019. 
Quality seed production in carrot (H). In 
technical bulletin: Seed Production of Arid 
Region (by BR Choudhary, SM Haldhar and PL 
Saroj) ICAR-CIAH, Bikaner: 71-73 (http://krishi.
icar.gov.in/jspui/handle/123456789/19363).

Singh, R. S. 2018. Prospect and scope of Cactus 
pear  as fodder in arid region In Compendium 
of winter school, Fodder management 
strategy for Livestock  production  under 
Climate change scenario, IABM, SKRAU, 
Bikaner,  held during 2-22.10.2018.

Singh, R. S. and Meena, R. K. 2019. Date palm 
cultivation in Arid Ecosystem.  Book chapter 
in. Horticulture in Arid and semi-arid regions. 
(edited by Jatav et al), NIPA, New Delhi. 
pp.363-382. 

Singh, R. S. and Meena, R. K. 2019. Organic date 
palm cultivation .In Sushk Keshtra mein Phal 
evam Sabjion ki Jaivik Kheti,(in hindi) by 
Sharma et al., ICAR-CIAH, Bikaner pp.78-82

ljksfy;k] nhid] ehuk] jkeds'k  vkSj ljkst] ih- ,y- 
2019- ck;ks MkW;ukfed [ksrh % Qly mRiknu 
ds lanHkZ es ,d ifjp;A rduhdh cqYysfVu % 
'kq"‍d {ks=h; Qy o lfCt;ksa ds tSfod [ksrh 
¼}kjk ch- Mh- 'kekZ] ch- vkj- pkSèkjh] :i pan ,oa 
ih- ,y- ljkst½% 119&122A (http://krishi.icar.gov.

in/jspui/handle/ 123456789/18148).

TV/ RADIO TALK

Dr. Sanjay Singh

Delivered talk on DD Kisan New Delhi on 25-09-
2018 (Direct telecast)on the management of 
ber.

Delivered talk on DD Kisan New Delhi on 15-
2-2019 (Direct telecast)on the marketing 
management of aonla and ber. 

On 8-9-2018 delivered radio talk at Godhra Radio 
Station on the topic dry land horticulture.
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jsfM;ks LVs'ku] xks/kjk 14&11&2018 dks vke vkSj ekslach 
esa çca/ku ds fo"k; ij jsfM;ks okrkZA

MkW- ,- ds- flag

fnukad 6 fnlacj 2018] vkdk’kok.kh] xks/kjk ij ̂ ^vkaokyk 
uh oSKkfud [ksrh^^ fo"k; ij jsfM;ks okrkZA

MhMh fdlku U;wt pSuy ij gSyks fdlku dk;ZØe ds 
rgr 12-03-2019 dks csy] beyh vkSj djkSank dk 
çcU/ku *ftls nwjn’kZu] [ksy xkao] ubZ fnYyh }kjk 
lh/kk izlkj.k fd;k x;kA

MkW- Mh- ,l- feJk

fnukad 10 fnlacj] 2018 dks xks/kjk jsfM;ks LVs’ku ij 
ÞtkeQy dh [ksrh ¼ve:n dh [ksrh½ß ij ,d 
jsfM;ks okrkZ çlkfjr fd;kA

Jh xaxk/kjk ds-

Qjojh] 2019 esa fdlkuok.kh dk;ZØe esa ouLifr xksHkh 
dh oSKkfud [ksrh vkSj blds dhV çca/ku ij fganh 
esa jsfM;ks dsUnz] xks/kjk esa okrkZ izlkfjr dh xbZA

 

On14-11-2018 delivered radio talk at Godhra Radio 
Station, Godhra on the topic management of 
mango and Mosambi.

Dr. A. K. Singh

Delivered radio talk on the topic aonla ni vaigyanic 
kheti 6th December 2018, AIR, Godhra.

Live telecasted under Hello Kisan on DD 
Kisan News Channel on 12/03/2019 from 
Doordarshan, Khel Goan, New Delhi. on‘bael, 
tamarind aur karonda ka prabandhan’.

Dr. D. S. Mishra

Delivered a radio talk on “Jam fal ni Kheti 
(cultivation of guava)” at Godhra Radio 
Station on on Dec. 10, 2018.

Sh. Gangadhara K.

Radio talk delivered at All India Radio, Godhra on 
Scientific cultivation of vegetable cowpea and 
its pest management in Hindi for kishanvani 
programme in February, 2019. 
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Meetings

Prof. (Dr.) P. L. Saroj

Participated in the meeting of Date palm 
Tissue Culture Project at CAZRI, Jodhpur on 
05.05.2018.

Participated in the meeting of Maharana 
Pratap Horticulture University,Karnal at CCS HAU, 
Hisar CAZRI, Jodhpur on 09.05.2018.

Participated in the 36th Group Meeting of 
AICRP on Vegetable Crop at Jaipur during 18-19 
May 2018.

Participated in the National Conference at 
Pusa, Samastipur, Bihar during 27-30 May 2018.

Visited ICAR, New Delhi to discuss matter 
related to the institute with the Officers of  
different sections during 09-10 July, 2018.

Visited and inspected different project under 
the scheme of  the AICRP on AZF Centre of Bawal 
(Haryana).

Participated in the Foundation Day of ICAR 
and Director Conference at ICAR, New Delhi 
during 16-18 July, 2018.

Participated in the One day Workshop at 
ICAR, New Delhi on 28th  July, 2018.

Visited ICAR, New Delhi to discuss matter 
related of the institute with the DG and DDG, ICAR 
during 28-29 Aug, 2018.

Participated in the inaugural function of State 
Level Farmers Fare at CAZRI, Jodhpur on 12 Sept., 
2018 and discuss with the concerned scientist 
of Date Palm Tissue Culture Project at CAZRI, 
Jodhpur on 13.09.2018.

Participated in the Foundation Day of CAZRI 
at CAZRI, Jodhpur on 01 Oct., 2018.

Visited ICAR, New Delhi to discuss matter 
related of the institute with the DG and DDG, ICAR 
during 12-13 Oct., 2018.

Visited ICAR, New Delhi to discuss matter 
related to silver jubilee special issue of Indian 
Horticulture with different officers. 

Participated in the meeting as nominee of 
President of India at BHU, Varanasi on 19.11.2018.

Participated in the Kisan Goshthi at KVK 
Panchmahal, Godhra, Gujarat on 03.12.2018.

Participated in the 6th Technical Session of 
International Conference as Chairman at NRC on 
Seed Spices, Tabiji, Ajmer on 21.12.2018

Participated in the 58th Foundation Day 
Function of CSWRI, Avikanagar as Special Guest 
on 04.01.2019.

Participated in the 15th Hooker Award 
Judging Committee as Member at IARI, New Delhi 
on 21.01.2019.

Visited ICAR, New Delhi to discuss matter 
related to institute with DDG, ICAR on 22.01.2019. 

Participated in the Director’s Conference at 
ICAR, New Delhi during 31 Jan. to 01 Feb., 2019.

Visited ICAR, New Delhi to discuss matter 
related to institute with DDG, ICAR on 02.02.2019 .

Participated in the meeting of VI Regional 
Committee at AAU, Anand during 4-5 Feb., 2019.

Participated in the Seed Spices Farmers Fare 
and Conference as Guest of Honor at NRC on Seed 
Spices, Tabiji, Ajmer on 08.02.2019. The exhibition 
was also exhibited in the fare.

Participated in the 13th ICDD Conference as 
partner institute at CAZRI, Jodhpur and submitted 
invited article in the conference during 11-14 Feb., 
2019.

Visited and inspected different project 
under the scheme of  the AICRP on AZF Centre of 
Jhalrapatan, Jhalawad (Rajasthan).

Participated in the meeting with Chairman, 
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QRT for submitting final report of QRT to the D.G., 
ICAR on 05.03.2019.

Dr. B. D. Sharma

QRT final wrap meeting of ICAR-CIAH, Bikaner 
and ICAR-AICRP on Arid Zone Fruits held during 
5-6th April, 2018.

ITMC meeting of ICAR-CIAH, Bikaner held on 
27th April, 2018.

IMC meeting of Directorate on Rapeseed & 
Mustard, Bharatpur held on 07-07-2018.

ITMC meeting of ICAR-CIAH, Bikaner, member 
held on 31-08-2018.

Krishifest Mela organized by ATMA & NRCC, 
Bikaner held on 2nd October, 2018.

IMC meeting of ICAR-CAZRI, Jodhpur held on 
17th November, 2018.

Workshop on status and strategies for 
enhancing water productivity in IGNP area held 
on 14th November 2018.

Kisan Diwas organized by ICAR-CIAH, Bikaner 
at village Kolasar on 23-12-2018.

Ber Diwas organized by ICAR-CIAH, Bikaner 
on 27th January 2019.

IMC meeting of ICAR-CAZRI, Jodhpur held on 
12th February 2019.

Attended Scientific Advisory Committee 
meeting as Chairman of KVK, Panchmahal held on 
9th March 2019.

Dr. R. S. Singh

Attended International Yoga day programme   
held at Polytechnic College on 21.6.18.

Celebration of Dr. G.S. Cheema Jayanti on 
2.8.2018 at CIAH, Bikaner.

 	  Attended World Soil Day programme on 
5.12.2018 at 4-KHM, Khichiya village, Bikaner.

Attended Farmers Day programme held at 
Kolasar village ,Bikaner on 23.12.2018. 

Worked as Chairman of committee for 
organization of Hindi Chetana Phakhwada, 
activities   and prize during the period 14-
29.9.2018 at CIAH, Bikaner. 

Visit of Secretary, DARE & D.G. ICAR, on 
02.10.18 and Chairman, RAC & members on 
26.10.18. to research  block /experiments  of CIAH 
and visit of  other dignitaries during 27-29.10.18 .

Worked as Nodal officer, DUS test centre on 
Date palm PPV&FRA during the year. 

Worked as Chairman of Exhibition and Display 
committee of Ber divas programme  on 27.1.2019 
at ICAR-CIAH, Bikaner .

Attended RAC meeting of the Institute on 
26.10.2018 at ICAR- CIAH, Bikaner.

Attended meeting/ discussion with Scientists 
held for preparation of DPR of ber, date palm, 
aonla fruit crops with Dy. Director, NHB, Jaipur  
visited  on 26-27.10.18.

Worked as Chairman, Staff Welfare Committee 
to perform works related to welfare of staff, 
medical camp, and meeting of the committee 
during the year.

Attended meeting as a member of Committee 
for Implementation Official languages on 4.9.18; 
6.12. 18; 16.3.19 and Karyashala on 26.9.18 and 
26.3.19 during the year.

Attended IMC meeting of ICAR- CAZRI as 
Member of Committee on 19.6.2018 at CAZRI, 
Jodhpur.

Attended meeting held at NRCC during visit 
of Hon ble MoS (Agric) on 10.6.2018.

Attended meeting for   activities on 
Swchchhata hi Sewa programme at CIAH  on 
11.9.2018.

Attended meeting held during visit of Special 
Secretary, ICAR, Govt of India  on 6.10.18.

 Dr. S. K. Maheshwari

Dr. S. K. Maheshwari, PS nominated as 
‘Member’ of ITMC meetings held on 27th April, 
2018 and 20th March, 2019. 

Dr. S. K. Maheshwari attended IRC Meeting 
held on 09-10th August, 2018 as Member Secretary.

Attended RAC meeting held on 25-26th 
October, 2018.
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Nominated as ‘Member’ of Assessment 
Committee to consider assessment/promotion 
case of technical staff which was held on 01-12-
2018.

Dr. P. P. Singh

Attended National Conference on “Arid 
Horticulture for Enhancing Productivity and 
Economic   Empowerment”    organized by Indian 
Society for Arid Horticulture   at ICAR-CIAH, 
Bikaner during 27-29th October, 2018.

Attended National Conference on “First 
Vegetable Science Congress on Emerging 
challenges in Vegetable Research and Education  
VEGCON-2019”    organized by Indian Society of 
Vegetable Science  in collaboration  with society 
for Integrated Develop. Of Agriculture, Jodhpur   
during 1st Feb to 3rd Feb., 2019.

Dr. B. R. Choudhary

Attended 36th AICRP Group Meeting of 
Vegetable Crops held from 18-21 May, 2018 at 
RARI, Durgapura, Jaipur.

Attended ZREAC meeting for Kharif 2019 of 
Zone Ic held at SKRAU, Bikaner from 25-26 March, 
2019.

Dr. D. K. Sarolia

Participated in Farmer’s-Scientist Interaction 
programme on pomegranate production 
technologies constraints at ICAR-CAZRI, RRS, 
Bikaner on 26.6.2018.

Dr. Chet Ram

Attended Research Advisory Committee 
(RAC) Meeting held 25th to 26th October, 2018 at 
ICAR-CIAH, Bikaner.

Mr. Ramesh Kumar

Attended Annual group meeting of All India 
Coordinated Research Project on Arid Zone Fruits 
organized by Vasantrao Naik Marathwara Krishi 
Vidyapeeth, Parbhani, Maharashtra from 23rd to 
25th Feb., 2019 at Parbhani, Maharashtra.

Mr. J. S. Gora

Attended Research Advisory Committee 
meeting chaired by Dr. T.A. More on 25th to 26th 
Oct., 2019 at ICAR-CIAH, Bikaner. 

Attended Institute Research Committee (IRC) 
Meeting held 9 th to 10 th August, 2018 at ICAR-
CIAH, Bikaner.

Dr. P. L. Saroj

Participated in National Seminar on 
Technological Advancement in Horticulture for 
21st Century” at Kota Agriculture University, 
Jhalawar (Rajasthan).

Participated in national seminar on “ 
Entrepreneurship and innovation in agriculture 
for socio-economic empowerment of farmers” at 
SKRAU, Bikaner (Rajasthan).

Participated in Group Workers Meet of 
All India Coordinated Project on Arid Fruits at 
Vasantrao Naik Marathwara Krishi Vidyapeeth, 
Parbhani (Maharashtra).

Participated in the 36th Group Meeting of 
AICRP on Vegetable Crop at RARI, Durgapura, 
Jaipur (Rajasthan).

Participated in International Conference on 
“Climate Change and Adaptive Crop Protection 
for Sustainable Agri-horticulture Landscape” at 
NRC on Seed Spices, Tabiji, Ajmer.

Participated in the 13th ICDD Conference as 
partner institute at CAZRI, Jodhpur and presented 
lead paper on “Horticulture Based Diversification: 
An option for enhancing farmers income in 
drylands. 

Participated in “National Conference on 
Intensification and Diversification in Agriculture 
for Livelihood and Rural Development”  at Pusa, 
Samastipur, Bihar. 

Participated in “National Conference on Arid 
Horticulture for Enhancing Productivity and 
Economic Empowerment” at ICAR-CIAH, Bikaner, 
Rajasthan.

Participated in “Seed Spices Farmers Fare and 
Conference” at NRC on Seed Spices, Tabiji, Ajmer.

Dr. B. D. Sharma

Attended 13th International Conference on 
Development of Drylands: Converting Dry Land 
Areas from Grey into Green. Arid Zone Research 
Association of India, Central Arid Zone Research 
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Institute Jodhpur 342 003, India in collaboration 
with  IDDC during February 11-14, 2019 at ICAR-
CAZRI, Jodhpur. 

Attended National Conference on Arid 
Horticulture for Enhancing Productivity and 
Economic Empowerment, ICAR-CIAH, Bikaner 
held during 27-29th October 2018. 

Attended Workshop on Status and Strategies 
for Enhancing Crop Water productivity in IGNP 
Area. 14th November, 2018 at ICAR-CAZRI, RRS, 
Bikaner.

Dr. R. Bhargava

Participated in National Seminar on Plant 
and Fungal Diversity: Status and Challenges & 
Symposium on Plant Ecology, March 18-19, 2019 
at University of Jammu, Jammu. 	

Dr. R. S. Singh

Participated in National Conference on 
Arid Horticulture for Enhancing Productivity 
& Economic Empowerment  held at ICAR- 
CIAH, Bikaner during 27-29.10.18 and acted 
as Rapporteur in two sessions and poster 
presentation of paper.

Attended International Yoga Seminar on 
Swasth evam Sukhi Jivan ke liye Yog  held at CIAH, 
Bikaner on 21.6.18.

Workshop on Status and strategies for 
enhancing crop water productivity in IGNP area 
held ICAR-CAZRI, RRS, Bikaner on 14.11.2018.

Participated in National Seminar on 
Entrepreneurship and Innovation in Agriculture for  
Sociio-economic Empowerment of Farmers held 
at SKRAU, Bikaner during 12-13 March,2019 and 
presented paper and got best oral presentation 
award.

Worked as Member of Committee for judging 
of poster presentation in National Seminar held at 
SKRAU, Bikaner on 12.3.2019.

Dr. P. P. Singh

Attended International Yoga Seminar on 
Swasth evam Sukhi Jivan ke liye Yog  held at CIAH, 
Bikaner on 21.6.18.

Dr. S. K. Maheshwari

Dr. S. K. Maheshwari attended National 
Conference on “Arid Horticulture for Enhancing 
Productivity and Economic  Empowerment”  
organized by Indian Society for Arid Horticulture  
at ICAR-CIAH, Bikaner during 27-29th October, 
2018.

Participated in Farmer’s –Industry-Scientist 
Interaction Session on 29th October 2018 at ICAR-
CIAH, Bikaner.

Dr. S. R. Meena

Attended the “ National Conference organized 
on “Arid Horticulture for Enhancing Productivity 
and Economic Empowerment” by Indian Society 
for Arid Horticulture (ISAH) and ICAR- Central 
Institute for Arid Horticulture, Bikaner (Rajasthan) 
at ICAR-CIAH, Bikaner from 27th - 29th October 
2018.

Sh. Roop Chand Balai

Participated in national conference on “Arid 
Horticulture for Enhancing Productivity and 
Economic Empowerment” held at ICAR-Central 
Institute for Arid Horticulture, Bikaner from 27- 
29 October, 2018 organized by Indian Society for 
Arid Horticulture ICAR-CIAH Bikaner 27th to 29th 
October, 2018.

Participated in one day workshop on 
“Status and Strategies for enhancing crop water 
productivity in IGNP Area Phase II” organized by 
CAZRI-RRS Bikaner on 14 November, 2018.

Participated in one day International Yoga 
Diwas seminar was organized at ICAR-CIAH 
Bikaner on 21.06.2019.

Dr. B. R. Choudhary

Participated in National Conference on 
Intensification and Diversification in Agriculture 
for Rural Livelihood and Rural Development 
held from 28-31 May, 2018 at DRPCAU, Pusa 
(Samastipur) Bihar.

Participated in Ist Vegetable Science Congress 
on ‘Emerging challenges in vegetable research 
and education’ held at AU, Jodhpur from 1-3rd 
February, 2019.
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Participated in National Conference on Arid 
Horticulture for Enhancing Productivity and 
Economic Empowerment held at ICAR-CIAH, 
Bikaner from 27-29th October, 2018.

Dr. D. K. Sarolia

Participated in national seminar on 
entrepreneurship & innovation in agriculture 
for socio-economic empowerment of farmers at 
SKRAU, Bikaner (12-13 March, 2019).

Dr. Vijay Rakesh Reddy S

Participated in International Conference on 
Recent Advances in Food Processing Technology 
held at IIFPT, Tanjavur during 17-19 August 2018 
and given poster presentation on ‘Doubling 
farmers income through dehydration of arid 
horticultural crops’

Participated in National Conference on Arid 
Horticulture for Enhancing productivity and 
Economic Empowerment held at ICAR-CIAH, 
Bikaner during 27-29 Oct. 2018 and presented 
poster on ‘Novel Mouth Freshener from Aonla’.

Dr. Chet Ram

Participated in National Conference on Arid 
Horticulture for Enhancing Productivity and 
Economic Empowerment, 27-29 October, 2018; 
ICAR-CIAH, Bikaner (Rajasthan), India.

Participated and assisted in Registration 
Committee for organizing of  Ber Diwas at ICAR-
CIAH, Bikaner on 27-01-2019

Dr. S. M. Haldhar

Attended National Conference on 
Intensification and Diversification in Agriculture 
for Livelihood and Rural Development at DRPCAU, 
Pusa (Samastipur), Bihar from 28-31 May, 2018.

Attended National Conference on Arid 
Horticulture for Enhancing Productivity & 
Economic Empowerment at ICAR-CIAH, Bikaner 
from 27-29 October, 2018.

Sh. J. S. Gora

Participated in “National conference on 
Arid Horticulture-Enhancing Productivity and 
Economic Empowerment” organized by ICAR-

CIAH, Bikaner from 27th to 29 October, 2018.

Participated in National seminar on Yoga held 
on 21.06.2018 at ICAR-CIAH, Bikaner.

Dr. Kamlesh Kumar

Participated in ‘National Conference on 
Arid Horticulture for Enhancing Productivity & 
Economic Empowerment’ held at ICAR-Central 
Institute for Arid Horticulture, Bikaner during 
October 27-29, 2018 and poster presentation on 
‘Evaluation of different Cactus pear genotypes 
under hot arid ecosystem’ (Kumar K., Haldhar, S.M. 
and Singh, D)

Participated in XIV Agriculture Science 
Congress on ‘Innovations for Agricultural 
Transformations’ at NASC complex, New Delhi 
during February 20-23, 2019.

Participated in International Yoga Day on 
21.06.2018.

Participated in ‘Swaranjali Sandhya’ in the 
memory of Bharat Ratna late shree Atal Bihari 
Bajpai celebrated and organized by ICAR-CIAH, 
Bikaner on 16.09.2018.

Mr. Ramesh Kumar

Participated in “National Conference on 
Arid Horticulture-Enhancing Productivity and 
Economic Empowerment” organized by ICAR-
CIAH, Bikaner from 27 - 29 October, 2018.

Attended National Seminar on Yoga held on 
21.06.2018 at ICAR-CIAH, Bikaner.

Dr. Ramkesh Meena

Participated in national seminar on 
Entrepreneurship & Innovation in Agriculture for 
Socio- Economic Empowerment held at Swami 
Keshwanand Rajasthan Agricultural University 
Bikaner during 12 to 13 March, 2019. 

Participated in national conference on 
arid horticulture for enhancing productivity & 
economic held at ICAR- CIAH, Bikaner during 27-
29 October  2019.

Participated in Annual Group Meeting 
AICRP held during 23.2.2019 to 25.2.2019 at 
Vasantrao Naik Marathwada Krishi Vidyapeeth,  
Maharashtra.
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Attended workshop on status and strategies 
for enhancing crop water productivity in IGNP 
Area Phase-II on 14 November 2018 at CAZRI, RRS, 
Bikaner, Rajasthan.

Dr. Ajay Kumar Verma

Participated in National Conference on 
‘Arid Horticulture for Enhancing Productivity & 
Economic Empowerment’ organized by The Indian 
Society for Arid Horticulture and ICAR-CIAH from 
October 27-29, 2018 at ICAR-CIAH, Bikaner.

Participated in 4th National Youth Convention 
on ‘Federating Agri-Youth in Business Group for 
Remunerative Agriculture’ jointly organized by 
ICAR, JNKVV and AIASA from February 15-16, 
2019 at JNKVV, Jabalpur.

Dr. Gangadhara K.

Participated in “National conference on Arid 
Horticulture for enhancing productivity and 
economic empowerment” held at ICAR-CIAH, 
Bikaner from 27-29/10/2018.

Lectures

Prof. (Dr.) P. L. Saroj

Invited as Key Speaker to present  lead paper 
on “Horticulture Based Diversification: An option 
for enhancing farmers income in drylands” during 
13th International Conference on Development 
of Drylands: Converting Dryland Areas from Grey 
to Green’ at ICAR-CAZRI, Jodhpur from 11-14 
February, 2019. 

Invited as key speaker for panel discussion 
on “Issues and way forward for agrobiodiversity 
for adaptation to climate change” with special 
reference to crop group-arid horticultural crops 
during International Satellite Symposium on 
‘Dryland agrobiodiversity for adaptation to climate 
change’ at CAZRI, Jodhpur on 13th  February, 2019.   

Invited as key speaker to present key note 
address on “Intensification of Horticulture in 
Arid and Semi-arid Regions during “National 
Conference on Intensification and Diversification 
in Agriculture for Livelihood and Rural 
Development”  at Pusa, Samastipur, Bihar during 
28-31 May, 2018.

Invited as key speaker to present lead paper 
on “Global Scenario of Fruit Production in arid 
zone for combating hunger” during “National 
Conference on Arid Horticulture for Enhancing 
Productivity and Economic Empowerment” at 
ICAR-CIAH, Bikaner from 27-29 October, 2018.

Invited as key speaker to present key note 
address on “Potential and  Opportunities of 
Horticulture in Arid Zone". During “National 
Seminar on Entrepreneurship & Innovation in 
Agriculture for Socio-Economic Empowerment of 
Farmers” at SKRAU, Bikaner, Rajasthan from 12-13 
March, 2019. 

Invited as key speaker to deliver a lecture 
as Guest of Honour during National Seminar on 
“Technological Advancement in Horticulture 
for 21st Century” at Kota Agriculture University, 
Jhalawar (Rajasthan) on 18th February, 2019.

Invited as chief guest to deliver lecture during 
Valedictory Function of  National Seminar on 
“Entrepreneurship and innovation in agriculture 
for socio-economic empowerment of farmers” at 
SKRAU, Bikaner (Rajasthan) on 13th March, 2019.

Delivered a lecture in Farmers Training 
Programme of KVK, Panchmahal (Gujarat) on “Role 
of arid and semiarid fruits in nutritional security of 
tribal farmers” on 3rd December, 2018. 

Delivered a lecture in Agriculture Skill Council 
of India sponsored training programme on 
“Quality seeds: types and identification” (hindi) on 
20th February, 2019.

Delivered a lecture in Agriculture Skill Council 
of India sponsored training programme on 
“Quality seeds to quality vegetables” (hindi) on 
15th February, 2019.

Delivered a lecture in Agriculture Skill Council 
of India sponsored training programme on “Arid 
horticulture an overview” (hindi) on 05th March, 
2019. 

Delivered a lecture in Agriculture Skill Council 
of India sponsored training programme on 
“Organic production of arid fruits and vegetables” 
(hindi) on 25th March, 2019. 
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Dr. B. D. Sharma

Delivered a lecture on Horticulture Based 
Diversification: An Option for Enhancing Farmers’ 
Income in Drylands. In: Extended Summary, 
Plenary, Evening and Lead Lecture of 13ICDD 
Converting Dry Land Areas from Grey into Green. 
Organized by ICDD, ICAR-CAZRI & AZRAI during 
11-14th February 2019. 

Delivered  a lecture on Technological 
Advancement for Optimization of Nutrients in 
Arid Horticultural Crops. In: National Conference 
on Arid Horticulture for Enhancing Productivity 
and Economic Empowerment 27-29th October 
2018 India Society for Arid Horticulture. 

Delivered in winter school on Fodder 
production Strategy for Sustainable Livestock 
Production under Climate Change scenario. 4th 
September 2018 at IABM, SKRAU, Bikaner.

Delivered lecture in Training Programme 
on Improved Production Technologies of Arid 
Horticultural Crops. 29-30th August 2018 at ICAR-
CIAH, Bikaner.

Delivered lecture in Training on Orchard 
Establishment & its Establishment. 22-25th May 
2018 at ICAR-CIAH, Bikaner.

Dr. R. Bhargava

Impact of water stress on physiological and 
biochemical activity in arid horticultural crops at 
National Seminar on Plant and Fungal Diversity: 
Status and Challenges & Symposium on Plant 
Ecology, March 18-19, 2019 at University of 
Jammu, Jammu.

CIAH activities and Group discussions with 40 
trainees/ Dealers (Seeds/ Pesticides/Fertilizers) of 
Bikaner District during visit to CIAH, Bikaner on   
8.10.2018.

Interaction on arid horticulture and discussion 
with participants of winter school, SKRAU, during 
visit to CIAH, Bikaner on 5.9.18.

Prospects of Agriculture/Horticulture 
education in Agriculture Education Day 
programme on 03.12.2018 at ICAR- CIAH, Bikaner.

Fruits cultivation in hot arid region in World 

Soil day programme at 4-KHM, Khichiya village, 
Bikaner on 05.12.2018.

Prospect and scope of Cactus pear  as 
fodder in arid region In winter school,  fodder 
management strategy for Livestock  production  
under Climate change scenario, IABM, SKRAU, 
Bikaner on 10.9.2018.

Horti-pasture system for fruit and fodder 
production in arid and semi-arid regions.  In 
winter school on fodder management strategy 
for Livestock production under Climate change 
scenario, IABM, SKRAU, Bikaner on 10.9.2018.

Importance of IPR in  respect of  Horticulture  
crops and DUS test centre in training programme  
on Quality Seed production  under Skill 
development programme  at CIAH, Bikaner  on   
01 3.2019.

Organic date palm cultivation in training 
programme on Organic Growers under Skill 
development programme  at CIAH, Bikaner  on 
15.3.2019.

Status and scope of Post harvest management 
in arid fruits in farmers training programme  on  
Entrepreneurship  empowerment of farmers 
through Processing of arid horticultural crops    at 
CIAH, Bikaner  on    26. 3.2019.

Dr. R. S. Singh

Fruit cultivation techniques in arid region 
in farmers training programme at ICAR-CIAH, 
Bikaner on 29.9.2018.

CIAH activities and Group discussions with 40 
trainees/ Dealers (Seeds/ Pesticides/Fertilizers) of 
Bikaner District during visit to CIAH, Bikaner on   
8.10.2018.

Interaction on arid horticulture and discussion 
with participants of winter school, SKRAU, during 
visit to CIAH, Bikaner on 5.9.18.

Prospects of Agriculture/Horticulture 
education in Agriculture Education Day 
programme on 03.12.2018 at ICAR- CIAH, Bikaner.

Fruits cultivation in hot arid region in World 
Soil day programme at 4-KHM, Khichiya village, 
Bikaner on 05.12.2018.
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Dr. S. K. Maheshwari

Delivered a lecture ÞlfCt;ksa dh çeq[k chekfj;ksa 
dh igpkuß  on 25th Feb., 2019 in 21 days Farmer’s 
Training Programme entitled “Quality Seed 
Producer” during  11th  Feb. to 03th March, 2019 at 
ICAR-CIAH, Bikaner. 

Delivered a lecture on ÞlfCt;ksa esa lesfdr 
chekjh fu;a=.kß  on 25th Feb., 2019 in 21 days 
Farmer’s Training Programme entitled “Quality 
Seed Producer” during  11th  Feb. to 03th March, 
2019 at ICAR-CIAH, Bikaner. 

Delivered a lecture entitled: % ÞlfCt;ksa esa tSfod 
fofèk ls lesfdr chekjh fu;a=.kß on 18th March, 2019 
in 21 days Farmer’s Training Programme entitled 
“Organic Grower” during 05th to 25th March, 2019 
at ICAR-CIAH, Bikaner. 

Delivered a lecture on ‘Disease management 
of arid fruit and vegetable crops’ on 30-8-2018 
during 02 days (29-30th August, 2018) on-campus 
farmers training programme sponsored by ATMA  
at ICAR-CIAH, Bikaner.

Delivered 6 lectures in 01 day off- campus 
06 Farmer’s training programmes on different 
aspects of plant protection in villages of Bikaner 
district under SCSP scheme during 25 to 30th 
March, 2019.

Dr. S.R. Meena 

Paper presented through Poster presentation, 
entitled as “Contemporary landraces evergreen 
vegetables in hot arid region: sources of organic 
food stuff and nutrition”, authored by S. R. Meena 
which was published in e- book of abstracts of the 
above conference, pp 104. 

Paper presented through Poster presentation, 
entitled as “Importance of indigenous value 
added products of arid vegetables in livelihood 
security in hot arid regions: A study, authored by 
Meena, S. R.; Saroj, P. L and V. R. Reddy which was 
published in e- book of abstracts of  the above  
conference, pp 97. 

Dr. M. K. Jatav

A Lecture was delivered on water and nutrient 
management in arid vegetable crops in the Kishan  
Diwas at Kolasar village of Bikaner on 23.12.2018.

A Lecture was delivered on water and 
nutrient management in arid vegetable crops at 
ICAR-CIAH, Bikaner in ATMA sponsored training 
on improved production technology of arid 
horticulture crops on 28-29/08/18.

A Lecture was delivered on fertilizer 
management in vegetable seed production on 
19.02.2019 in the training programme on quality 
seed producer during 11 February to 03 March, 
2019 organized under 21 days ASCI at ICAR-CIAH 
Bikaner. 

A Lecture was delivered on importance of 
organic manures in quality seed proction on 
26.02.2019 in the training programme on quality 
seed producer during 11 February to 03 March, 
2019 organized under 21 days ASCI at ICAR-CIAH 
Bikaner. 

A Lecture was delivered on fertilizer 
management in vegetable seed production on 
06.03.2019 in  the training programme on organic 
grower during 05 to 25 March, 2019 organized 
under 21 days ASCI at ICAR-CIAH Bikaner. 

A Lecture was delivered on Practical on 
Soil Testing and its importance in vegetable 
seed production on 06.03.2019 in  the training 
programme on organic grower during 05 to 25 
March, 2019 organized under 21 days ASCI at 
ICAR-CIAH Bikaner. 

Lectures were delivered on nutrient 
management in arid fruit production in the 
Farmers training under SC SP programme on 
Technology for arid fruit production at different 
villages district Bikaner from 25/03/19 to 29/03/19.

Dr. B. R. Choudhary

Delivered a lecture on ‘Layout and other floor 
management aspects’ on 24-05-2018 in a Training 
programme on ‘Orchard establishment and its 
management organized at ICAR-CIAH, Bikaner 
from 22-25 May, 2018.

Delivered a lecture on ‘Improved seed 
production technologies of arid vegetables’ on 
30-08-2018 in a Training programme on ‘Improved 
production technologies of arid horticultural 
crops’ organized at ICAR-CIAH, Bikaner from 29-
30th August, 2018.
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Delivered ten lectures in a Skill development 
training programme on ‘Quality seed Grower’ 
organized at ICAR-CIAH, Bikaner from 11-02-2019 
to 03-03-2019.

Delivered five lectures in a Skill development 
training programme on ‘Organic Grower’ 
organized at ICAR-CIAH, Bikaner from 05-25 
March, 2019.

Dr. D. K. Sarolia

Delivered a talk on nursery management  of 
arid fruit crops  in ATMA collaborative training 
programme conducted at ICAR-CIAH, Bikaner (29 
August, 2018 at 2.30-3.30 PM).

Delivered a interactive talk on Innovations 
in arid horticulture in Farmers welfare workshop 
conducted in Kisan Bhawan, Sagar road, Bikaner 
(July, 2018).

Delivered a talk on advances in arid fruit 
production  in farmers training programme on 
IFS management for productivity enhancement 
in arid regions conducted at ICAR-CAZRI, RRS, 
Bikaner(18.12.2018 at 12-1 PM).

Delivered a lecture and as a subject expert in  
Kisan Dewas and Kisan Gosthi organization 20 & 
22 Nov., 2018 at Panchu and Dhingsari villages in 
Bikaner districts.

Delivered a lecture cum practical on 
Preparation of sauces and jellies in training 
entitled  Post harvest and value addition of fruits 
and vegetables at SKRAU, Bikaner.

Delivered a lead lecture on variability of 
ber (Ziziphus sp.) and its prospects for crop 
improvement in western Rajasthan in National 
seminar on entrepreneurship & innovation in 
agriculture for socio-economic empowerment of 
farmers at SKRAU, Bikaner (13 March, 2019). 

Delivered a talk on techniques of modern 
fruit production of arid region in farmers’ 
training programme at ICAR-CAZRI, RRS, Bikaner 
(19.03.2019, 2-3 pm).

Sh. Roop Chand Balai

A lecture was delivered on irrigation 
management techniques in arid fruits and 
vegetables on 20.02.2019 under 21 days (11 Feb. 

to 03 March 2019)  quality seed production ASCI 
training at ICAR- CIAH Bikaner. 

A lecture was delivered on importance of 
micronutrients in soil for quality seed production 
technology in arid vegetables on 25.02.2019 
under 21 days (11 Feb. to 03 March 2019) quality 
seed production ASCI training at ICAR- CIAH 
Bikaner.

A lecture was delivered on fertigation 
techniques for organic vegetable production in 
arid regions on 09.03.2019 under 21 days (05-25 
March 2019) organic grower ASCI training at ICAR- 
CIAH Bikaner.

Dr. S. M. Haldhar

Delivered lecture on ‘Bottom-up effects 
of different host plant resistance cultivars on 
ber (Ziziphus mauritiana)-fruit fly (Carpomyia 
vesuviana) interactions’ in National Conference on 
Intensification and Diversification in Agriculture 
for Livelihood and Rural Development at DRPCAU, 
Pusa (Samastipur), Bihar from 28-31 May, 2018.

Delivered lecture on ‘Antixenotic and 
allelochemical resistance traits of ber (Ziziphus 
mauritiana) against stone weevil, Aubeus 
himalayanus in hot arid region of India’ in National 
Conference on Arid Horticulture for Enhancing 
Productivity & Economic Empowerment at ICAR-
CIAH, Bikaner from 27-29 October, 2018.

Dr. Ramkesh Meena

Delivered lecture in farmers training program 
on Þ'kq"d {ks=ks esa vkèkqfud QyksmRiknu dh rduhdasß  
at ICAR-CAZRI, RRS, Bikaner during 7-8 March, 
2019.

Delivered a lecture on  ÞXokj Qyh ,oa eVj 
dk xq.kork ;qä cht mRiknß in training programme 
on quality seed producer during 05th  March, 
2019 to 25rd March, 2019 at ICAR- CIAH, Bikaner 
(Rajasthan). 

Delivered a lecture on“Production strategy for 
organic pomegranate production in arid region 
on 31.03.2019 at Agriculture Research Station, 
SKRAU, Bikaner, Rajasthan.
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Dr. M. K. Berwal

Delivered a lecture on “Horticultural 
crops: potential source of functional food and 
nutraceuticals” during model training course 
on “ Recent Approaches in Pre and Post Harvest 
Management of Horticultural Crops for Enhanced 
Farm Income “ at ICAR- Central Arid Zone Research 
Institute, Jodhpur (Raj.) 342 003 from 20-27, 
February, 2019.

Delivered a Lecture on ÞtSfod [ksrh esa lwpuk 
çkS|ksfxdh dk egRo ,oa tkudkfj;k¡Þ  during skill 
development training on "Organic grower” during 
05th  March, 2019 to 25rd March, 2019 at ICAR-
Central Institute for Arid Horticulture, Bikaner.

Delivered a Lecture on Þ—f"k esa lwpuk 
çkS|ksfxdh@ Ã&rduhdksa  dk mi;ksx ,oa tkudkfj;k¡Þ 
during skill development training on "Quality seed 
Producers” 11th February, 2019 to 3rd March, 2019. 
at ICAR-Central Institute for Arid Horticulture, 
Bikaner.

Dr. Kamlesh Kumar

Delivered a lecture on ‘Seed treatment 
methods & significance’ to army men trainees 
in training programme entitled ‘Orchard 
establishment and Management’ during May 22-
25, 2018 organized at ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Tissue culture: Plant 
production technique’ to trainees in a training 
programme on “Organic grower”  during March 
05-25, 2019 organized at ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Vegetable cactus pear 
production’ in a training programme on “Organic 
grower”  during March 05-25, 2019 organized at 
ICAR-CIAH, Bikaner.

Delivered a lecture on ‘Acquainting 
Biotechnology Laboratory and Artificial Seed 
Production Technique’ in training programme 
on ‘Quality Seed Producer’ during February 11 to 
March 03, 2019 at ICAR-CIAH, Bikaner.

Lead lecture presentation on ‘Variability 
of ber (Zizyphus sp.) and its prospects for crop 
improvement in western Rajasthan’ in ‘National 
seminar on Entrepreneurship and Innovation in 
Agriculture for Socio-Economic Empowerment 

of Farmers’ at SKRAU, Bikaner (Rajasthan) during 
March 12-13, 2019.

Dr. Vijay Rakesh Reddy S

Delivered lecture on ‘Value addition of 
Fruits and vegetables’ at ICAR Sponsored winter 
school on “Soft and Entrepreneurial Skills for 
Development of Agricultural Sciences” 13 Nov to 
03 Dec., 2018 organized by IABM, SKRAU, Bikaner.

Delivered lecture and conducted practical 
class on “Effect of ethylene on ripening and 
chemicals used for hastening and delaying 
ripening of fruits and vegetables” for participants 
of NAHEP sponsored training programs on 
Postharvest and value addition of fruits and 
vegetables held at COA, SKRAU, Bikaner from 30 
Jan-05 Feb. 2019.

Delivered lecture and conducted practical 
class on “Post harvest quality management 
Processing and Storage techniques” for 
participants of ‘Organic Growers’training program 
sponsored by Ministry of Skill development & 
Entrepreneurship, GoIheld at ICAR-CIAH, Bikaner 
from 05-25 March 2019.

Dr. Chet Ram

Delivered a lecture on “Transgenic Sabjiyan-
Krishi ke Badalate Ayam” in the training 
programme quality seed producer organized by 
ICAR-CIAH, Bikaner during 11th February, 2019 to 
03rd March, 2019.

Delivered a lecture to farmers trainees on the 
topic “Jevprodhyogiki-Krishi ke Badalate Ayam” in 
the training programme on "Organic producer" 
organized by ICAR-CIAH, Bikaner during 05 to 25-
03-2019.

Delivered a talk on introduction of new 
varieties of fruit crops in training programme 
Schedule Caste Sub Plan (SCSP) of ICAR during 
23.03.2019 to 31-03-2019

Delivered a talk on Integrated Pest 
management (IPM) in arid  fruit crops in training 
programme Schedule Caste Sub Plan (SCSP) of 
ICAR during 23.03.2019 to 31-03-2019
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Sh. J. S. Gora

A lecture delivered on Þvukj ds Qyksa dk  
foi.kuß Þ'kq"d {ks=ksa esa vukj dh mRiknu rduhdß 
farmer training at RRS- CAZRI, Bikaner dated 
26.06.18.

A lecture delivered on “Strategies for 
successful cultivation of important citrus species 
under arid and semi-arid climate”. In: MTC training 
on Recent Approaches in Pre and Post Harvest 
Management of Horticultural Crops for Enhanced 
Farm Income at ICAR- CAZRI, Jodhpur dated 
23.2.19

A lecture delivered on ÞfepZ dh cht mRiknu 
rduhdß during farmer training on  Þ'kq"d {ks=h; 
lfCt;ksa esa cht mRiknu rduhdsaß at ICAR- CIAH, 
Bikaner dated 03.03.19.

A lecture delivered on Þçèkkuea=h Q+ly chek 
;kstukß & Qly chekß  during farmer training on 
Þ'kq"d {ks=h; lfCt;ksa esa cht mRiknu rduhdsaß  at 
ICAR- CIAH, Bikaner dated 03.03.19.

A lecture delivered on  ÞuÈcwoxÊ; Qyksa dh 
oSKkfud [ksrhß during farmer training on “Organic 
Grower” at ICAR- CIAH, Bikaner dated 20.03.19.

Dr. Ajay Kumar Verma

Delivered lecture on ‘Seed production of 
Cowpea, Indian bean, Tinda, Ridge gourd, Leafy 
vegetables, Classification of vegetables and Seed 
testing and its importance’ to the participants of 
21 days Skill Development training on ‘Quality 
Seed Production’ from 11.02.2019 to 03.03.2019 
at ICAR-CIAH, Bikaner.

Delivered lecture on ‘Protected cultivation of 
vegetables for pest-disease free quality produce, 
field practical on ‘Seed production of Snap melon 
and Leafy vegetables’ to the participants of 21 
days Skill Development training on ‘Organic 
Growers’ from 05.03.2019 to 25.03.2019 at ICAR-
CIAH, Bikaner.

Delivered lecture on ‘Organic farming in arid 
vegetable  crops’ to the farmers during Farmers 
Training at Bachhasar and production technology 
of vegetables at Aambasar, Kolasar, Udasar, 
Pemasar and Bholasar villages of Bikaner district 
under SCSP scheme.

Mr. Ramesh Kumar

Delivered presentation entitled “Indian Seed 
Act- An introduction” on 16th Feb., 2019 in the 
training programme “Quality Seed Producers” 
organized from  11th February to 3rd March, 2019 
at ICAR-CIAH, Bikaner sponsored by Agriculture 
Skill Council of India.

Presented a lecture on “Anar Ki Jaivik Kheti” on 
08/03/2019 in the training programme “Organic 
Growers” organised from 5th to 25th March, 2019 
at ICAR-CIAH, Bikaner sponsored by Agriculture 
Skill Council of India and conducted field visit of 
farmers.

Delivered lectures on different aspects of 
vegetable and fruit cultivation in arid region in five 
one day SC-SP training programmes organised 
from 26 to 30th March, 2019 at different villages of 
Bikaner districts.

A lecture was delivered on role of organic 
manure for soil health and vegetable  production 
in arid regions on 22.03.2019 under 21 days (05-
25 March 2019)   Organic grower ASCI training at 
ICAR- CIAH Bikaner.

Lectures were delivered on fertilizer and 
manure in arid vegetable crops in the Farmers 
training under SC SP programme on Technology 
for arid fruit production at different villages 
district Bikaner from 27/03/19 to 29/03/19. 

Dr. A. K. Singh

Delivered eight lectures on various aspects of 
aonla, bael, noni and importance of underutilized 
fruits to BRS students during training entitled 
“crop improvement and production technology 
of semi-arid horticultural crop” held at CHES, 
Vejalpur, 01/01/2019-31/01/2019.

Delivered twelve lectures on various aspects 
of of aonla, bael, noni and nursery management 
of fruit crops to B. Tech. (Agri. Engg.), AAU, 
Anand during training on the topic “Advances in 
production technology of semi-arid horticultural 
crops and their post harvest management”, held 
at CHES, Godhra from 01/06/2018 to 31/06/2018.

Delivered six lectures on different aspects of 
bael, aonla to ATMA farmers of Dahod district on 
21 to 31 Aug., 2018.
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Delivered two lectures on aonla and bael 
cultivation techniques to farmers NABARD 
assisted trust/organizations on 20/07/2018 and 
20/08/2018.

Delivered lectures on scientific cultivation of 
bael to the farmers visited to the Station (Ashadip 
Foundation), Gujarat on 28/12/2018.

 Lecture  on genetic resource management 
on aonla and bael were given to RAWE students, 
AAU, Anand on 14/12/2018,  ASPEE College of 
Hort. & Forestry, NAU, Navsari on11/02/2019 and 
Poly Horti. Students, NAU Navsari on19/03/2019.

Delivered lecture on prospects and potential 
of dryland fruit crops to the farmers, ATMA, 
Panchmahls, at Agriculture Research Station 
during Kisan Divas, Derol,  Taluka Kalol on 
15/02/2019

Dr. D. S. Mishra

Delivered lecture entitled “Climate resilient 
interventions for production technology of guava 
and acid lime” on 20/07/2018 at Gramin Vikas 
Trust (NABARD), dahod.

Delivered lecture entitled “Advances in 
production technology of guava” on 20/08/2018 
at Sri Dhanlaxmi Jalsrav Vikas Vistar (NABARD), 
Dahod.

Delivered lecture entitled “Guava, acid lime 
and pomegranate” under ATMA in different 
villages of Dahod district 23 to 31 August, 2018.

Conducted visit of RAWE students of AAU, 
Anand, NAU, Navsari and delivered lectures 
on different aspects of guava, acid lime and 
pomegranate on 12th, Nov. 2018, 11th and 21st 
Feb.2019 and 19th March, 2019

Dr. Lalu Prasad Yadav

Delivered lectures on  different aspects of 
vegetables crops “Production technology of Indian 
bean  in rainfed areas ”,  “Production technology of 
vegetable cowpea”, “Crops improvement in beans 

” and  “Production techniquies in cluster bean ” in 
one month training on Advances in Production 
Technology of Semi-Arid horticultural crops and 
Their Post Harvest Management CHES  Vejalpur,  
Gujarat during June, 2018 .

Delivered lecture on “Intercropping of 
vegetable in mango orchard” in 25 days training 
programme on “Mango Grower” and “Green 
manuring in Mango” under ASCI, at KVK (ICAR-
CIAH), Vejalpur, Gujarat on 20 and 21, March, 
2019, respectively.

Delivered lectures on  “Insect pest 
management and Post harvest technology of 
beans” in one month training on Advances in 
Production Technology of Semi-Arid horticultural 
crops and their Post Harvest Management at 
CHES,  Vejalpur,  Gujarat on  2-02-2019 and 4-02-
2019.

Delivered lecture on  “Maturity standards 
and post harvest management of beans crops” in 
one month training on Advances in Production 
Technology of Semi-Arid horticultural crops and 
Their Post Harvest Management CHES  Vejalpur,  
Gujarat on  6-02-2019.

Delivered lectures on  “Advances in production 
technology  of cluster bean” “Nutritional 
importance of vegetable crops in human health” 
“Value added products of beans” in one month 
training on Advances in Production Technology 
of Semi-Arid horticultural crops and Their Post 
Harvest Management, CHES  Vejalpur,  Gujarat on  
22 Feb., 14-18 March, 2019.

Dr. Sanjay Singh

Lecture delivered on cultivation of mango 
and sweet orange and dry land horticulture to 
farmers of ATMA of different villages of  district 
Dahod from 21 to 31 August, 2018.

Lectures were given in training programme 
on Mango grower under ASCI of India by KVK, 
Panchmahal.
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MkW- Mh ,l feJk  
MkW- fodkl ;kno
Jh txu flag xksjk

ts 'kq"d {ks=h; lCth Qlyksa esa Qly lq/kkj ds fy, vkuqoaf’kd lalk/kuksa dk iz;ksx 
vkSj vuqj{k.k

MkW- Mh ds lekfn;k
MkW- ,l- ,e gy/kj 
MkW- vt; dqekj oekZ

ds dn~nwoxhZ; lCth Qlysa % erhjk] [kjcwtk] rksssjbZ] rj ddM+h MkW- ch vkj pkS/kjh
MkW- ,l ds ekgs’ojh 
MkW- ,l ,e gy?kj

,y if’peh Hkkjr ds o"kkZ vk/kkfjr vnZ~/k 'kq"d ifjfLFkfr;ksa esa lCth Qlyksa 
¼lseQyh] XokjQyh vkSj poyk½ dk ifjp;] laxzg] fo’ks"krk] laj{k.k vkSj 
ewY;kadu 

Jh xaxk/kkjk] ds-
M‚ oh- oh- vIik jko
M‚ ,y ih ;kno

,e lgtu] dkdsM+k] dqan:] VekVj] díw vkSj ykSdh ds ifjp;] laxzg] fo’ks"krk] 
laj{k.k vkSj ewY;kaduA 

M‚ ,y ih ;kno 
M‚ oh oh vIik jko
Jh xaxk/kkjk] ds

lhvkbZ,,p 2 tSo izkS|ksfxdh ds var%{ksi lfgr ’kq"d ,oa v/kZ ’kq"d {ks= dh Qy ,oa lCth Qlyksa esa lq/kkj 

, lksySuslh Qlyksa esa vtSfod izfrnkc lfg".kqrk ds fy;s iztuu  MkW- ih ih flag
MkW- vt; dqekj oekZ

ch tSojklk;fud vkj tSoizkS|ksfxdh; var%{ksi %
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¼1½ ’kq"d {ks= ifjfLFkfrdh esa ckxokuh Qlyksa esa lw{e izo/kZu rduhdksa  dk 
ekudhdj.k ,oa O;olk;hdj.k % [ktwj

MkW- /kqjsUæ flag 
MkW- deys’k dqekj
MkW- vt; dqekj oekZ 

¼2½ 'kq"d {ks=ksa esa ckxokuh Qlyksa esa vtSfod izfrnkc lfg".kqrk dk tSojlk;fud 
ra=  

MkW- eqds’k dqekj 
MkW- vkj HkkxZo
MkW- ,l ,e gy/kj
MkW- psr jke

lhvkbZ,,p 3 ’kq"d ,oa v/kZ ’kq"d {ks=h; Qy ,oa lCth;ksa dh mRiknu rduhdh dk ekudhdj.k 

, ’kq"d {ks= gsrq Qy vk/kkfjr fofo/k Qly iz.kkyh dk ewY;kadu MkW- ,e ds tkVo
MkW- vt; dqekj oekZ 
MkW- vfurk ehuk 
Jh :i pan cykbZ

ch ’kq"d ckxokuh Qlyksa esa lesfdr iks"k.k izca/ku dk ekudhdj.k MkW- ch Mh ’kekZ
MkW- ,l ds egs’ojh
MkW- vfurk ehuk 

lh xeZ 'kq"d {ks= esa Ård laof/kZr [ktwj ij vuqla/kku esa xgurk ykuk MkW- ch Mh ’kekZ
MkW- vkj ,l flag 
MkW- jkeds’k ehuk 

Mh if’peh Hkkjr ds 'kq"d ,oa v/kZ’kq"d o"kkZ vk/kkfjr {ks=ksa esa csy mRiknu rduhd 
dk ekudhdj.k 

MkW- , ds flag
MkW- lat; flag
MkW- oh oh vIikjko

b jktLFkku ds xeZ 'kq"d {ks= esa uhacwoxhZ; ikS/kksa esa vuqdwyurk vkSj ewyo`ar xzkg~;rk 
dk v/;;u		    		   

Jh txu flag xksjk
MkW- ch Mh 'kekZ
Jh jes’k dqekj 

,Q jktLFkku ds xeZ 'kq"d {ks= esa vukj esa iq"iu fu;ferdj.k] Qy QVus dk izca/ku 
vkSj ewyo`ar xzkg~;rk dk v/;;u		    

Jh jes’k dqekj 
MkW- ,e ds tkVo 
Jh txu flag xksjk
MkW jkeds’k ehuk

th xeZ 'kq"d {ks= esa ve:n] tkequ vkSj 'kgrwr esa mRiknu rduhdh dh xgurk MkW- Mh- ds- ljksfy;k
MkW- /kqjsUæ flag 
MkW- fot; jkds’k jsM~Mh
MkW- vfurk ehuk 

,p fpjksath] tkequ] lhrkQy vkSj beyh esa iks"k.k izca/ku  MkW- oh oh vIikjko
MkW- lat; flag
MkW- , ds flag

vkbZ xeZ 'kq"d ikfjfLFkfrdh esa csj esa mRiknu iz.kkyh izca/ku izks-¼MkW-½ ih- ,y- ljkst
MkW- Mh- ds- ljksfy;k
MkW- ch Mh 'kekZ
MkW- ,l- ,e- gy/kj

ts jktLFkku ds xeZ 'kq"d {ks= esa lfCt;ksa ¼erhjk] dkpjh] QwVddM+h vkSj XokjQyh½ 
esa iks"k.k izca/ku 

MkW- ,e ds tkVo 
MkW ch Mh 'kekZ
MkW Mh ds lekfn;k
MkW- vfurk ehuk
Jh :i pan cykbZ

ds v/kZ’kq"d Qy Qlyksa esa ewY; lao/kZu MkW- fodkl ;kno
MkW- lat; flag
MkW- oh oh vIikjko 
MkW- Mh ,l feJ 
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,y 'kq"d Qy ,oa lfCt;ksa dk ewY; lao/kZu vkSj O;kolk;hdj.k ds fy;s nksgu  	
				  

MkW- fot; jkds’k jsM~Mh 
MkW vkj ,l flag
MkW ,l vkj ehuk
MkW jkeds’k ehuk
MkW eqds’k dqekj 

,e xeZ 'kq"d ifjfLFkfr esa lfCt;ksa dh lajf{kr [ksrh MkW- vt; dqekj oekZ 
MkW- /kqjsUæ flag 
MkW Mh ds lekfn;k
MkW ch- vkj- pkS/kjh

,u ’kq"d ckxokuh fodkl esa rduhdh gLr{ksi ,oa mlds izHkko dk ewY;kadu MkW- ,l vkj ehuk 
MkW- vkj ,l flag]
MkW- Mh ds lekfn;k
MkW- Mh ds ljksfy;k 
Jh :i pan cykbZ

lhvkbZ,,p 4 ’kq"d ,oa v/kZ ’kq"d {ks=h; Qy ,oa lCth;ksa ds ikS/k LokLFk izca/ku dk v/;;u

, jktLFkku ds xeZ ’kq"d {ks= esa ckxokuh Qlyksa esa okuLifr ,oa vtSfod yo.kksa }
kjk fofHkUu O;kf/k;ksa izca/ku

MkW- ,l ds egs’ojh]
MkW- gjs d`".k 
MkW- ch vkj pkS/kjh

fu"df"kZr ifj;kstuk,a

lhvkbZ,,p 2 
¼v½

'kq"d ikfjfLFkfrdh esa rksjbZ dk tufud lq/kkj     MkW- ch vkj pkS/kjh
MkW- ,l ds egs’ojh 
MkW- ,l ,e gy?kj

lhvkbZ,,p 2 
n AA

’kq"d ckxokuh Qlyksa esa tkfro`rh; laca/kksa dk ewY;kadu ,o fdLeksa dh igpku 
djus ds fy;s ikni&jklk;fud ekdZj dk fodkl                

MkW- vkj HkkxZo]
MkW- /kqjsUnz flag 
MkW- psr jke

lhvkbZ,,p 
3 th

vke vkSj larjk esa mRiknu rduhd dk ekudhdj.k MkW- lat; flag
MkW- , ds flag
MkW- oh oh vIikjko

lhvkbZ,,p 
3 ,u

’kq"d ckxokuh egRo ds xzkeh.k Kku o lalk/kuksa dk v/;;u MkW- ,l vkj ehuk 
MkW- ,l ds egs’ojh
MkW- fot; jkds’k jsM~Mh

lhvkbZ,,p 
4 ,

jktLFkku ds xeZ ’kq"d {ks= dh Qy Qlyksa fo’ks"kdj& csj] csy] [ktwj vkSj 
ylksM+k esa dhV&iraxksa dk thou rFkk izca/ku j.kfufr;ka  

MkW- ,l ,e gynj
MkW- vkj ,l flag]
MkW- gjs d`".k

Ckká foRr iksf"kr ifj;kstuk,a

b,Q 1 Ml dsUnz [khjkoxhZ; lCth;ksa ¼rjcwt o [kjcwtk½  MkW- ch vkj pkS/kjh 

b,Q 2 csj esa ds fy, Ml dsUnz MkW- Mh- ds- ljksfy;k
MkW- vkj HkkxZo

b,Q 3 [ktwj dk Ml dsUæ MkW- vkj ,l flag]
MkW- vkj HkkxZo]

b,Q 4 csy esa fof’k"Vrk],d:irk o fLFkjrk ds o.kZukoyh dk iqf"Vdj.k MkW- , ds flag 
MkW- lat; flag

b,Q 5 vkaoyk dh iztkfr;ksa esa fof’k"Vrk],d:irk o fLFkjrk ds tkap ekinaMks dk 
iqf"Vdj.k

MkW- , ds flag 

b,Q 6 tkequ esa fof’k"Vrk],d:irk o fLFkjrk dh tkap  ds fy, funsZf’kdk ,oa 
vkd`frd fo’ks"krkvksa dk o.kZukoyh dk fodkl

MkW- lat; flag

b,Q 7 phjksath vkSj beyh esa fof’k"Vrk],d:irk o fLFkjrk ds o.kZukoyh dk iqf"Vdj.k MkW- lat; flag
MkW- , ds flag 

b,Q 8 Ård laof/kZr [ktwj ikS/kksa dk rhu LFkkuksa ij mRiknu djuk rFkk mUur 
tuunzO; dk laxzg.k vkSj vuqj{k.k djuk 

MkW- /kqjsUæ flag
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ubZ vuqla/kku ifj;kstuk,a

1 'kq"d ckxokuh Qlyksa ls dk;kZRed [kk| inkFkZ vkSj iks"k.kks"k/kh; ewY; laofèkZr 
mRiknksa dk fodkl 

MkW- fot; jkds’k jsM~Mh
MkW- ,e- ds- csjoky
Jh jes’k dqekj 

2 'kq"d ckxokuh Qlyksa ds mi;ksx c<+kus ds fy, thuksfed dk fodkl] nksgu vkSj 
iqf"Vdj.k  

MkW- psr jke 
MkW- eqds’k dqekj csjoky
MkW- vt; dqekj oekZ
MkW- deys’k dqekj 

3 xeZ 'kq"d {ks= esa fofHkUu yo.kh; lkanzrk esa dn~nwoxhZ; Qlyksa dk ijh{k.k MkW- vfurk ehuk 
MkW- ih- ih- flag 
Jh :i pan cykbZ 

Code Title of project	                                                       Name of PI &  Co-PI 

CIAH: 1    Introduction, collection, characterization, conservation and evaluation of germplasm of arid and semi-
arid fruit and vegetable crops:

(a) Ber (Ziziphus spp.)                                    Dr. D. K. Sarolia
Dr. Kamlesh Kumar
Dr. S.M. Haldhar

(b) Pomegranate (Punica granatum L.) Mr. Ramesh Kumar
Dr. D. S. Mishra
Dr. Ramkesh Meena
Dr. S. M. Haldhar

(c) Date palm (Phoenix dactylifera L.)       Dr. R. S. Singh
Dr. R. Bhargava
Dr. B. D. Sharma
Dr. Ramkesh Meena

(d) Aonla (Emblica officinalis Gaertn) Dr. A. K. Singh
Dr. D. S. Mishra
Dr. Mukesh K. Berwal

(e) Bael (Aegle marmelos Correa.) Dr. A. K. Singh
Dr. Ramkesh Meena
Mr. Roop Chand Balai

(f ) Wood apple (Feronia limonia) and custard apple (Annona squomosa) Dr. Vikas Yadav
Dr. A. K. Singh

(g) Jamun and manila tamarind. Dr. Sanjay  Singh 
Dr. A. K. Singh
Dr. R. Bhargava
Dr. V. V. Appa Rao
Dr. D. S. Mishra

(h) Indigenous and exotic underutilized fruit crops (Lasora, ker,  karonda and 
phalsa). 

Dr. Kamlesh Kumar 
Dr. Dhurendra Singh
Dr. S. M. Haldhar

(i) Introduction, collection, characterization, conservation and evaluation of 
guava and acid lime under rainfed semi-arid conditions of western India.

Dr. D. S. Mishra
Dr. Vikas Yadav
Mr. Jagan Singh Gora

(j) Maintenance and use of arid vegetable genetic resources for crop 
improvement.

Dr. D. K. Samadia
Dr. S. M. Haldhar
Dr. Ajay Kr. Verma

(k) Cucurbitaceous crops: Muskmelon, watermelon, sponge gourd and 
longmelon.

Dr. B. R. Choudhary	                                                         
Dr. S. K. Maheshwari
Dr. S. M. Haldhar

(l) Introduction, collection, characterization, conservation and evaluation of 
vegetable crops (dolichosbean, clusterbean and cowpea) under rainfed semi-
arid conditions of western    India

Mr. Gangadhara, K.
Dr. V. V. Appa Rao
Dr. L. P. Yadav

(m) Introduction, collection, characterization, conservation and evaluation of 
germplasm of drumstick, spine gourd, ivy gourd, tomato, pumpkin and bottle 
gourd.

Dr. L. P. Yadav
Dr. V. V. Appa Rao
Mr. Gangadhara, K.
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Code Title of project	                                                       Name of PI &  Co-PI 

CIAH:  2    Improvement of arid and semi arid fruit and vegetable crops including biotechnological interventions:

(b)      Breeding for abiotic stress tolerance in solanaceous crops. Dr. P. P. Singh
Dr. Ajay Kr. Verma

(d) Biochemical and biotechnological interventions:

(i) Standardization and commercialization of micro-propagation techniques of  
horticultural crops under arid agro eco-system: Date palm 

Dr. Dhurendra Singh
Dr. Kamlesh Kumar
Dr. Ajay Kr. Verma

(iii) Biochemical mechanism of abiotic stress tolerance in arid horticultural crops. Dr. Mukesh Kumar
Dr. R. Bhargava
Dr. S. M. Haldhar
Dr. Chet Ram

CIAH: 3 Standardization of arid and semi-arid fruits and vegetables production technology:

(a) Evaluation of fruit based diversified cropping models for arid region.   Dr. M. K. Jatav
Dr. Ajay Kr. Verma
Dr. Anita Meena
Mr. Roop Chand Balai

(b) Standardization of integrated nutrient management in arid horticultural crops.	
			                

Dr. B. D. Sharma
Dr. S. K. Maheshwari 
Dr. Anita Meena 

(c) Intensification of research on tissue cultured date palm in hot arid region. Dr. B. D. Sharma
Dr. R. S. Singh
Dr. Ramkesh Meena

(d) Standardization of production technology of bael under rainfed semi-arid 
conditions of western India.

Dr. A. K. Singh
Dr. Sanjay Singh
Dr. V. V. Appa Rao

(e) Studies on compatibility and adaptability of citrus rootstock under hot arid 
environment of Rajasthan.		    	

Mr. Jagan Singh Gora
Dr. B. D. Sharma
Mr. Ramesh Kumar

(f ) Studies on flowering regulation, cracking management and  root stock 
adaptability in pomegranate under hot arid environment of Rajasthan.		
	   

Mr. Ramesh Kumar
Dr. M. K. Jatav
Mr. Jagan Singh Gora
Dr. Ramkesh Meena

(h) Intensification of production technology in guava, jamun and mulberry under 
hot arid conditions.

Dr. D. K. Sarolia
Dr. Dhurendra Singh
Dr. Vijay R. Reddy
Dr. Anita Meena

(i) Nutrient management in chironji, custard apple, jamun and tamarind. Dr. V. V. Appa Rao
Dr. Sanjay Singh
Dr. A. K. Singh

(j) Production system management in ber under hot arid ecosystem. Prof. (Dr.) P. L. Saroj
Dr. D. K. Sarolia
Dr. B. D. Sharma
Dr. S. M. Haldhar

(k) Nutrients management in vegetables (mateera, kachri, snap melon and cluster 
bean) of hot arid region of Rajasthan.

Dr. M. K. Jatav
Dr. B. D. Sharma
Dr. D. K. Samadia
Dr. Anita Meena
Mr. Roop Chand Balai

(l)         Value addition in semi-arid fruit crops. Dr. Vikas Yadav
Dr. Sanjay Singh
Dr. V.V. Appa Rao
Dr. D. S. Mishra 

(m) Exploitation of arid fruits and vegetables for value addition and 
commercialization.
						    

Dr. Vijay R. Reddy
Dr. R. S. Singh
Dr. S. R. Meena
Dr. Ramkesh Meena
Dr. Mukesh Kumar
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Code Title of project	                                                       Name of PI &  Co-PI 

(n) Protected cultivation of vegetables under hot arid conditions. Dr. Ajay Kr. Verma
Dr. Dhurendra Singh
Dr. D. K. Samadia
Dr. B. R. Choudhary

(o) Technological interventions for arid horticulture development and its impact 
assessment. 				                    

Dr. S. R. Meena
Dr. R. S. Singh 	
Dr. D. K. Samadia
Dr. D. K. Sarolia
Mr. Roop Chand Balai

CIAH: 4 Plant health management studies in arid and semi-arid fruit and vegetable crops:

(b) Management of different diseases of arid horticultural   crops   through   
botanicals and inorganic salts under hot arid conditions of Rajasthan. 

Dr. S. K. Maheshwari
Dr. B. R. Choudhary
Dr. Mukesh K. Berwal 
Dr. S. M. Haldhar

Concluded projects

CIAH- 
2(a)

Genetic improvement of ridge gourd (Luffa acutangula) under arid 
environment.   

Dr. B. R. Choudhary
Dr. S. K. Maheshwari
Dr. S. M. Haldhar

CIAH-       
2 d (ii)

Development of phyto-chemical markers in arid horticultural crops for varietal 
identification and assessment of phylogenetic relationship.              

Dr. R. Bhargava
Dr. Dhurendra Singh
Dr. Chet Ram

CIAH-        
3 (g)

Standardization of production technology of mango and sweet orange. 	 Dr. Sanjay  Singh
Dr. A. K. Singh
Dr. V. V. Appa Rao

CIAH-     
3 (p)

A study on rural wisdom and resources of arid horticultural importance. Dr. S. R. Meena
Dr. S. K. Maheshwari
Dr. Vijay R. Reddy

CIAH-
4(a)

Biology and management strategies for major insect pests of fruit crops in 
hot–arid region with special reference to ber, bael, date palm and lasora. 

Dr. S. M. Haldhar
Dr. R. S. Singh
Dr. Hare Krishna

Externally funded projects

EF  1 DUS centre (watermelon and muskmelon). Dr. B. R. Choudhary

EF  2 DUS centre for ber (Ziziphus sp.). Dr. D. K. Sarolia
Dr. R. Bhargava 

EF  3 DUS centre for date palm horticultural crop. Dr. R. S. Singh
Dr. R. Bhargava

EF 4 Validation of DUS descriptor for bael. Dr. A. K. Singh
Dr. Sanjay Singh

EF 5 Characterization of aonla varieties for developing DUS testing guidelines. Dr. A. K. Singh 

EF 6 Development of morphological descriptor and DUS testing guidelines for 
jamun.

Dr. Sanjay Singh

EF 7 Validation of DUS descriptors for chironji and tamarind Dr. Sanjay Singh
Dr. A.K. Singh

EF 8 Production and demonstration of tissue culture raised plants under three 
locations and collection and maintenance of elite germplasm of date palm. 

Dr. Dhurendra Singh

New research project proposals 

1. Development of functional foods and nutraceutical value added products from 
arid horticultural crops. 

Dr. Vijay R. Reddy 
Dr. M. K. Berwal 
Mr. Ramesh Kumar 

2. Development, exploitation and validation of genomic resources for enhanced 
utilization of arid horticultural crops. 

Dr. Chet Ram
Dr. M. K. Berwal 
Dr. Ajay K. Verma 
Dr. Kamlesh Kumar

3.  Screening of cucurbitaceous crops under different salt concentration in hot arid 
region.

Dr. Anita Meena
Dr. P. P. Singh 
Mr. Roop Chand Balai
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vuqla/kku lykgdkj] 'kks/k ,oa izca/ku lfefr;ka 
RAC, IRC AND IMC

Research Advisory Committee 

Chairman

Dr. T. A. More
Former-Vice Chancellor 
MPKV, Rahuri-413 722, MS

Members

Dr. P. S. Naik
Former Director
ICAR-IIVR, Varanasi (U.P.)

Dr. Ashwani Kumar
Ex-Director, ICAR-IIWM
Chandrasekharpur, Bhubneswar-751 023

Dr. M. Anandaraj
Ex-Director, ICAR-IISR, Calicut-673 012

Dr. D. S. Khurdia
Former Head, Division of Post Harvest Technology
ICAR-IARI, Pusa, New Delhi-110 012

Director
ICAR-CIAH, Bikaner

ADG (Hort.-I)
ICAR, KAB-II, New Delhi

Member Secretary

Dr. Dhurendra Singh
Head, Division of Crop Improvement & 
ICAR-CIAH, Bikaner

vuqla/kku lykgdkj lfefr 

v/;{k

MkW- Vh- ,- eksjs
iwoZ dqyifr] ,eihdsoh] jkgqjh ¼egkjk"Vª½

lnL; 

MkW- ih- ,l- ukbZd] iwoZ funs'kd
Hkkd`vuqi&Hkkjrh; lCth vuqla/kku laLFkku] okjk.klh

MkW- v'ouh dqekj] iwoZ funs'kd
Hkkd`vuqi&Hkkjrh; ty izca/ku laLFkku
pUnz'ks[kjiqje~] Hkqous'oj ¼mfM+lk½

MkW- vkuan jkt] iwoZ funs'kd
Hkkd`vuqi&Hkkjrh; elkyk vuqla/kku dsUnz] 
dkyhdV ¼dsjy½

MkW- Mh- ,l- [kqjfM+;k
iwoZ v/;{k] Qlyksijkar rduhdh foHkkx
Hkkd`vuqi&Hkkjrh; d`f"k vuqla/kku laLFkku] ubZ fnYyh

funs'kd 
Hkkd`vuqi&ds’kqckl] chdkusj

lgk- egkfuns'kd] ¼A½] ck- fo-] Hkkd`vuqi] ubZ fnYyh

lnL; lfpo

MkW /kqjsUnz flag] v/;{k] Qly lq/kkj foHkkx
Hkkd`vuqi&ds’kqckl] chdkusj

Research Advisory Committee meeting  held during  25-26
th

 October, 2018
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INSTITUTE RESEARCH COMMITTEE (IRC)

Chairman

Prof. (Dr.)  P. L. Saroj
Director
ICAR-CIAH, Bikaner

Members

All Scientists of the Institute

Member Secretary

Dr. S. K. Maheshwari
Principal Scientist (Plant Pathology)

laLFkku vuqla/kku lfefr ¼vkbZ-vkj-lh-½

v/;{k

izks- ¼MkW-½ ih- ,y- ljkst
funs'kd] Hkkd`vuqi&ds’kqckla] chdkusj

lnL;

laLFkku ds lHkh oSKkfud x.k

lnL; lfpo

MkW- lq'khy dqekj ekgs'ojh
iz/kku oSKkfud ¼ikni jksxfoKku½

IRC meeting held during  9-10
th

 August, 2018

v/;{k  Chairman

izks- ¼MkW-½ ih- ,y- ljkst] funs'kd] Hkkd`vuqi&ds’kqckla] chdkusj

Prof. (Dr.) P. L. Saroj, Director, ICAR-CIAH, Bikaner

Ø-la- S. No. lnL; dk uke Name of Members vof/k  Term

1- lgk;d egkfuns’kd] ¼ckxokuh foKku&AA½] Hkkd`vuqi] ubZ fnYyh
ADG (H-II), ICAR, KAB-II, Pusa, New Delhi

02.02.2018 01.02.2021

2- funs’kd ¼m|ku½] jktLFkku ljdkj] t;iqj ¼jktLFkku½ 
Director (Horticulture) Government of Rajasthan, Jaipur (Rajasthan)

27.07.2015 26.07.2018

3- ckxokuh funs’kd] xqtjkr jkT;] d`f"k Hkou] lsDVj u- 10&,] xka/khuxj ¼xqtjkr½ 
Director of Horticulture 
Gujarat State, Krsihi Bhavan, Sector No.10-A, Gandhinagar (Gujarat)

27.07.2015 26.07.2018

4- vuqla/kku funs’kd] ,ldsvkj,;w] chdkusj 
Director of Research, SKRAU, Bikaner

27.07.2015 26.07.2018
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Ø-la- S. No. lnL; dk uke Name of Members vof/k  Term

5- foRr ,oa ys[kk vf/kdkjh] dktjh] tks/kiqj 
Finance & Accounts Officer, Central Arid Zone Research Institute, Jodhpur

27.07.2015 26.07.2018

6- MkW- ,- ds flag] iz/kku oSKkfud] dsckids] ostyiqj &xks/kjk ¼xqtjkr½ 
Dr. A.K. Singh, Pr. Scientist, CHES, Vejalpur, Godhra

02.02.2018 01.02.2021

7- MkW- /kqjsUnz flag] v/;{k] Qly lq/kkj foHkkx] ds’kqckla] chdkusj 
Dr. D. Singh, Head, Division of Crop Improvement, CIAH, Bikaner

02.02.2018 01.02.2021

8- MkW- vkj- ,- 'kekZ] iz/kku oSKkfud] dktjh tks/kiqj 
Dr. R.A. Sharma, Pr. Scientist, CAZRI, Jodhpur

02.02.2018 01.02.2021

9- MkW- Vh- ds- csgjk] iz/kku oSKkfud] Hkkd`vuqla] ubZ fnYyh 
Dr. T.K. Behera, Pr. Scientist, Vegetable Science, IARI, New Delhi

02.02.2018 01.02.2021

10- iz’kklfud vf/kdkjh] ds’kqckla] chdkusj& lnL; lfpo 
Administrative Officer & Member Secretary

insu ¼lEiw.kZ vof/k gsrq½

MkW- ,p- ih- flag] iwoZ mi egkfuns'kd ¼ckxokuh foKku½ HkkÑvuqi] ubZ fnYyh }kjk 
D;wvkjVh cSBd dh vè;{krk dh xbZ

QRT Meeting Chaired by Dr. H. P. Singh, Ex-DDG (Hort. Sci.), ICAR, New Delhi
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x.kekU; vfrfFk
DISTINGUISHED VISITORS 

uke Name inuke Designation fnukad Date of visit 

MkW- Vh- egksik=k 
Dr. T. Mohapatra 

lfpo] Ms;j vkSj egkfuns’kd] Hkkd`vuqi] ubZ fnYyh
Secretary DARE & DG ICAR, New Delhi 

1-2.10.2018
27.10.2018  

MkW- ,- ds- flag 
Dr. A. K. Singh 

mi egkfuns’kd ¼ck-foKku½ Hkkd`vuqi] ubZ fnYyh 
DDG Hort. Sci. , ICAR, New Delhi 

27.10.2018
03.12.2018

MkW- ,p- ih- flag 
Dr. H. P. Singh 

iwoZ m egkfuns’kd ¼ck-foKku½ ,oa v/;{k] laLFkku D;w vkj Vh-
Ex-DDG (Hort. Sci.) & Chairman Institute QRT 

18.04.2018 

Jh jkgqy dLoka] 
Sh. Rahul Kaswan

ekuuh; lkaln] pw:
Hon’ble M.P., Churu

13.07.2018

MkW- ch- vkj- Nhik 
Dr. B. R. Chhipa 

dqyifr] ,ldsvkj,;w Vice Chancellor, SKRAU, Bikaner 01.10.2018 

MkW- xksiky yky 
Dr. Gopal Lal 

funs’kd] Hkkd`vuqi&jkchevuqdsUnz] vtesj 
Director, ICAR-NRC on Seed Spices, Ajmer 

27.01.2019 

MkW- cyjkt flag Dr. Balraj Singh dqyifr] d`fofo] tks/kiqj Vice Chancellor, AU, Jodhpur 27.10.2018 

MkW- vks- ih- ;kno
Dr. O. P. Yadav 

funs’kd] Hkkd`vuqi&dktjh] tks/kiqj  
Director, ICAR-CAZRI, Jodhpur

27.10.2018 

Jh vtqZu jke es?koky
Sh. Arjun Ram Meghwal 

dsUnzh; ty lalk/ku] xaxk fodkl ,oa lalnh; dk;Z jkT;ea=h] 
Hkkjr ljdkj 
Central Water Resource, River Development and Parliamentary 
Affairs Minister of State, Govt. of India. 

21.06.2018

MkW- ch- Mh- dYyk 
Dr. B. D. Kalla 

dsfcusV ea=h] jktLFkku ljdkj 
Cabinet Minister, Govt. of Rajasthan

27.01.2019

MkW- dhfrZ flag Dr. Kirti Singh iwoZ v/;{k] ,,lvkjch-Ex-Chairman, ASRB, New Delhi 27.10.2018

MkW- Vh- ,- eksjs 
Dr. T. A. More 

iwoZ] dqyifr] eQwd`fo] jkgqjh ,oa v/;{k] laLFkku vkj,lh
Ex-Vice Chancellor, MPKV, Rahuri and Chairman RAC 

27.10.2018 

MkW- ch ,u ,l ewfrZ
Dr. B. N. S. Murthy

d`f"k vk;qDr] Hkkjr ljdkj] ubZ fnYyh
Agriculture Commissioner, Govt. of India, New Delhi

29.10.2019

MkW- ,l ,u ik.Ms
Dr. S. N. Pandey

iwoZ lgk- egkfuns’kd] ¼ckxokuh foKku½ Hkkd`vuqi] ubZ fnYyh
Ex-ADG (Hort. Sci.-II), ICAR, New Delhi

27.10.2019

MkW- MCyw- ,l- f<Yyksa
Dr. W. S. Dhillon 

Lkgk- egkfuns’kd ¼ckxokuh foKku½ Hkkd`vuqi] ubZ fnYyh 
ADG (Hort. Sci.-II), ICAR, New Delhi 

27.10.2018 

MkW- czg~e flag Dr. Brahm Singh iwoZ funs’kd] MhvkjMhvks Ex-Director, DRDO 27.10.2018

MkW- vkj- vkj- gaphuky
Dr. R. R. Hanchinal 

iwoZ v/;{k] ihihoh,.M,Qvkj,] ubZ fnYyh
Ex-Chairman, PPV&FRA, New Delhi 

27.10.2018

MkW- th- ch- jrwM+h Dr. G. B. Raturi iwoZ funs’kd] Hkkd`vuqi&ds’kqckla Ex-Director,  ICAR-CIAH 28.10.2018

MkW- ,- ds- xgyksr Dr. A. K. Gahlot iwoZ] dqyifr] jktqokl  Ex-VC, RAJUVAS, Bikaner 27-01-2019 

MkW- fo".kq 'kekZ Dr.  Vishnu Sharma Dqyifr] jktqokl] chdkusj VC, RAJUVAS, Bikaner 01-10-2018 
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uke Name inuke Designation fnukad Date of visit 

MkW- Vh- tkudhjke 
Dr. T. Janakiram 

Lkgk- egkfuns’kd ¼ck-foKku½ Hkkd`vuqi] ubZ fnYyh 
ADG (Hort. Sci), ICAR, New Delhi 

27.10.2018

MkW- ,u- ih- flag Dr. N. P. Singh funs’kd] ,uvkbZ,,l,e] ckjkerh-Director, NIASM, Baramati 27.10.2018

MkW- fo’kky ukFk
Dr. Vishal Nath

funs’kd] jk"Vªh; yhph vuqla/kku dsUnz] eqtQjuxj] fcgkj
Director, ICAR-NRC on Litchi, Muzaffarpur, Bihar

27.10.2018

Jh ,l- ih- iqjksfgr 
Sh. S. P. Purohit 

iwoZ vks,lMh] ,ldsvkj,;w EX-OSD, SKRAU, Bikaner 27-01-2019

Jh lh- jkmy Sh. C. Raul fo’ks"k lfpo] Ms;j ,oa lfpo] Hkkd`vuqi  Special Sec., DARE 06-10-2018 

Jh lat; izlkn  Sh. Sanjay Prasad vfr-eq-lfpo] xqtjkr ljdkj Addl. Chief Sec., Govt. of Gujarat  22.07.2018

Jh tloar flag HkkHkksj 
Sh. Jasvant Singh Bhabhor

jkT; ea=h] vkfnoklh ekeys] Hkkjr ljdkj
Union State Minister of Tribal Affairs, Govt. of India

21.10.2018

MkW- yk[ku flag Dr. Lakhan Singh, funs’kd] vVkjh] iw.ks Director, ATARI, Pune 03.12.2018

MkW HkkxhjFk flag
Dr. Bhagirath Singh

dqyifr] ,eth,l fo’ofo|ky;] chdkusj
Vice-Chancellor, MGS University, Bikaner

31.01.2019

MkW , ds of’k"B
Dr. A. K. Vashishtha

Lkgk- egkfuns’kd ¼ihvkbZ,e½ Hkkd`vuqi] ubZ fnYyh 
ADG (PIM), ICAR, New Delhi

15.08.2018

lfpo] Ms;j vkSj egkfuns’kd] Hkkd`vuqi] ubZ fnYyh 
iqLrdky; Hkou dk f'kykU;kl djrs gq,

Secretary DARE & DG ICAR laid foundation of library

lfpo] Ms;j vkSj egkfuns’kd] Hkkd`vuqi] ubZ fnYyh Ård 
laof/kZr [ktwj dk ikS/kk yxkrs gq,

Secretary DARE & DG ICAR planted date palm tissue 

culture plant

lfpo] Ms;j vkSj egkfuns’kd] Hkkd`vuqi] ubZ fnYyh chdkusj 
fLFkr Ñf"k laLFkkuksa ds dkfeZdksa ls laokn djrs gq,

Secretary DARE & DG ICAR visited CIAH, Bikaner and 

interacted with staff of ICAR Institute located at Bikaner

lfpo] Ms;j vkSj egkfuns’kd] Hkkd`vuqi] ubZ fnYyh 
vuqlaèkkuk iz{ks=ksa dk fujh{k.k djrs gq,

Secretary DARE & DG ICAR visited experiment field of 

CIAH, Bikaner
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lfpo] Ms;j vkSj egkfuns’kd] Hkkd`vuqi] ubZ fnYyh jtr t;arh 

lekjksg esa Hkkx ysrs gq,
Secretary DARE & DG ICAR in the Silver Jubilee celebration

Jh jkgqy dLok¡] lkaln pq: }kjk [ktwj dh fMCckcanh dk vukoj.k
Hon'ble MP, Churu Sh. Rahul Kaswan released  

the date plam packaging box.

mi egkfuns’kd] ckxokuh foKku] Hkkd`vuqi] ubZ fnYyh }kjk cky 
m|ku dk mn~?kkVu

DDG (Hort. Sci.) inagurated the Childern park at CIAH, Bikaner

MkW- ch- ,u- ,l- ewFkhZ] ckxokuh vk;qDr] Hkkjr ljdkj dk laLFkku esa Hkze.k
Dr. B. N. S. Murthy, Hort. Commissioner, Govt. of India visited the Institute

dsUnzh; ea=h Jh vtqZujke es?koky laLFkku ds dk;ZØe esa Hkkx ysrs gq,
Hon'ble Union Minister Sh. Arjun Ram Meghwal visited CIAH

Jh jkgqy dLok¡] lkaln pq: }kjk oSKkfudksa ls okrkZyki
Hon'ble MP, Churu Sh. Rahul Kaswan interacted 

with scientists 

Jh lh- jkmy lfpo] Hkkd`vuqi] ubZ fnYyh }kjk laLFkku dk Hkze.k
Sh. C. Raul, Special Sec., DARE visited the Institute 
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jktHkk"kk
RAJBHASHA 

laLFkku dh jktHkk"kk xfrfof/k;ksa dh laf{kIr fjiksVZ

fganh psruk i[kokM+k vk;kstu

Hkk—vuqi&dsUæh; 'kq"d ckxokuh laLFkku esa fnukad 
14 ls 29  flrEcj 2018 ds nkSjku fganh psruk i[kokM+k 
dk vk;kstu fd;k x;kA bldk vkjHka fganh fnol ds 
volj ij fd;k x;kA fganh fnol ij ij vk;ksftr 
lekjksg esa eq[; vfrfFk ds vklu ls cksyrs gq, ofj"B 
lkfgR;dkj Jh jktsUæ tks'kh us dgk fd Hkkjr esa 
fganh dks tks LFkku çkIr gksuk pkfg, Fkk og ugha gqvk 
gSA fganh vkt Hkh vuqokn ds Lrj rd gh lhfer gSA 
laLFkku esa gks jgs fganh dk;ksaZ dh ljkguk djrs gq, Jh 
tks'kh us dgk fd 'kks/k ds lkjka'k dks fganh esa çdkf'kr 
dj fdlkuksa rd igqapk;k tkuk pkfg,A 'kks/k ifj.kkeksa 
dks fdlkuksa rd igqapkus ds fy, dsoy fganh vFkok 
fdlku dh viuh Hkk"kk ij gh cy nsuk pkfg,A Hkk"kkvksa 
dk laj{k.k fdlh ljdkj ds Hkjksls ugha gksuk pkfg,A 
lEekuuh; vfrfFk ds :i esa cksyrs gq, ofj"B i=dkj 
Jh gse 'kekZ us dgk fd vkjafHkd fnuksa esa fganh dk mnwZ 
ds lkFk la?k"kZ jgk FkkA fganh us lHkh Hkk"kkvksa ds lkFk 
lkeatL; djrs gq, muds 'kCnksa dks vkRelkr fd;k vkSj 
vius fojkV Lo:i dks çkIr fd;kA fganh ds fodkl 
dh ckr djrs gq, Jh 'kekZ us dgk fd fganh dk fodkl 
vfganh Hkk"kh {ks=ksa ds yksxksa us vf/kd fd;k gSA bl 
volj ij lLFkku ds funs'kd çks- ¼M‚-½ ih- ,y- ljkst 
us laLFkku esa fganh esa dh tk jgha çeq[k xfrfof/k;ksa dh 
tkudkjh nhA 

fnukad 29 flrEcj 2018 dks psruk i[kokM+k 
dk lekiu fd;k x;kA bl volj ij ij vk;ksftr 
lekjksg esa eq[; vfrfFk ds vklu ls cksyrs gq, ofj"B 
lkfgR;dkj Jh vUukjke 'kekZ us dgk fd Hkkjr esa fganh 
dks tks LFkku çkIr gksuk pkfg, Fkk og ugha gqvk gSA 
fganh vkt Hkh vuqokn ds Lrj rd gh lhfer gSA mfpr 
laj{k.k ugha feyus ls jkst ,d Hkk"kk foyqIr gksrh tk 
jgh gS ftlls {ks=h; lkaL—frd fojklr dk foyksiu 
gks jgk gSA fof'k"V vfrfFk ds :i esa cksyrs gq, ofj"B 
i=dkj vkSj lkfgR;dkj Jh gjh'k ch 'kekZ us dgk fd 
vkjafHkd fnuksa esa fganh dk mnwZ ds lkFk la?k"kZ jgk FkkA 

lEekuuh; vfFkfr ds :i esa cksyrs gq, chdkusj fLFkr 
dktjh {ks=h; dsUæ ds v/;{k M‚- ujsUæ nso ;kno us 
dgk fd gesa ekr`Hkk"kkvksa dk lEeku djuk pkfg,A v'o 
vuqla/kku dsUæ ds v/;{k M‚- 'kjn~paæ esgrk us dgk 
fd ekr`Hkk"kk esa tks Hkko vkrs gSa og fdlh vU; Hkk"kk esa 
dHkh ugha vk ldrs gSaA laLFkku ds funs'kd çks- ¼M‚-½ 
ih- ,y- ljkst us dgk fd fganh dks viukus esa vius eu 
esa Nqis Hk; dks fudkydj nwj djuk gksxkA vki fganh 
cksysaxs rc Hkh mrus gh f'kf{kr yxsaxs ftrus dh vaxzsth 
ckysus ls yxrs gSaA      

psruk i[kokM+k ds nkSjku dqy 06 xfrfof/k;ksa dk 
vk;kstu fd;k x;k FkkA fgUnh lkekU; Kku çfr;ksfxrk 
esa dqy 27 çfrHkkxh FksA blesa oSKkfud lewg ls çFke 
M‚- eqds'k dqekj csjoky] oSKkfud] f}rh; M‚- deys'k 
dqekj] oSKkfud vkSj r`rh; M‚- jes'k dqekj] oSKkfud 
jgsA rduhdh lewg ls çFke Jh Hkkst jkt [k=h] 
rduhdh vf/kdkjh] f}rh; Jh i`Foh jkt flag] rduhdh 
vf/kdkjh jgsA blh çdkj ç'kklfud lewg ls çFke 
Jh jkds'k Lokeh] lgk;d] f}rh; Jh dqynhi ikUMs] 
lgk;d ç'kklfud vf/kdkjh vkSj r`rh; Jh jkor flag] 
v-Js-fyfid jgsA ,l,l,l ,oa okbZih lewg ls çFke 
lqJh fdj.k] okbZih] f}rh; Jh jk/ks';ke] okbZih rFkk 
r`rh; Jh egs'k dqekj eh.kk] ,l,l,l jgsA 

;wfudksM fganh Vad.k çfr;ksfxrk esa dqy 11 
çfrHkkfx;ksa us Hkkx fy;kA buesa çFke M‚- vt; dqekj 
oekZ] oSKkfud] f}rh; Jh :i pan cykbZ] oSKkfud vkSj 
r`rh; M‚- lq'khy dqekj ekgs'ojh] ç/kku oSKk- jgsA

fganh esa laHkk"k.k çfr;ksfxrk çfr;ksfxrk esa dqy 
05 çfrHkkfx;ksa us Hkkx fy;k vkSj çFke M‚- vt; 
dqekj oekZ] oSKkfud] f}rh; M‚- nhid dqekj lqjksfy;k] 
ofj"B oSKkfud vkSj r`rh; LFkku ij M‚- vuhrk ehuk] 
oSKkfud jgsA 

'kks/k dk;Z ij vk/kkfjr iksLVj esa dqy 05 çfrHkkxh 
FksA buesa çFke M‚- fot; jkds'k jsìh ,l-] oSKkfud] f}
rh; M‚- iq"isUæ  çrki flag] ç/kku oSKkfud vkSj r`rh; 
M‚- ,l-,e- gy/kj] oSKkfud jgsA  
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buds vfrfjä laLFkku esa fgUnh esa lcls vf/kd 
ç'kklfud dk;Z djus okys deZpkfj;ksa Hkh iqjLdkj fn;k 
x;kA fgUnh ds çfr tkx:drk ykus ds mís'; ls laLFkku 
us chdkusj fLFkr jktdh; egkjkuh mPp ek/;fed 
fo|ky; rFkk jktdh; mPp ek/;fed fo|ky; baxkui 
ds ek/;fed ijh{kk esa fganh fo"k; esa lokZf/kd vad çkIr 
djus okys fo|kfFkZ;ksa dks Hkh lEekfur fd;k x;kA 

midsUnz ¼dsckids] ostyiqj] xks/kjk&xqtjkr½

jktHkk"kk dk;ZUo;u lfefr dh cSBd ,oa fgUnh 
dk;Z'kkyk

jktHkk"kk dk;ZUo;u lfefr dh frekgh cSBdksa dk 
vk;kstu Øe'k% fnukad 11-06-2018] 2-09-2018] 26-12-
2018 ,oa 25-03-2019 dks fd;k x;kA 

dsUæ esa dk;Zjr vf/kdkfj;ksa dks fgUnh esa dk;Z 
djus dh çsj.kk ds fy, jktHkk"kk foHkkx ds funsZ'kkuqlkj 
fnukad 20-09-2018 ,oa 26-12-2019 dks ÞjktHkk"kk  fganh 
ds çpkj&çlkj esa fu;e vf/kfu;e dh Hkwfedk Þ fo"k; 
ij dk;Z'kkyk dh x;hA dk;ZØe dh 'kq:vkr esa Jh 
edok.kk us crk;k dh fganh ds çpkj &çlkj esa fu;e 
vf/kfu;e dk vR;ar egRo gSA nwljh dk;Z'kkyk dk 
fo"k; ^^ns'k dh ,drk vkSj v[kaMrk esa jktHkk"kk fgUnh 
dk ;ksxnkuÞ j[kk x;k FkkA bl dk;Z'kkyk esa dk;ZØe 
dh 'kq:vkr esa Jh edok.kk us crk;k dh ns'k dh ,drk 
ds fy, varj dh ,drk ijeko';d gS vkSj og jktuhfr 
ls ugh] Hkkjr dh jRuxHkkZ Hkk"kkvksa ds mi;ksx }kjk 
LFkkfir gks ldrh gSA

fgUnh lIrkg dk vk;kstu    

dsUæh; ckxokuh ijh{k.k dsUæ ] ostyiqj ¼xks/kjk½ 
esa fnukad 14-09-18 ls 19-09-18 rd fgUnh lIrkg 
eukus dk vk;kstu fd;k x;k FkkA fgUnh lIrkg nkSjku 
;g fu.kZ; fy;k x;k dh lHkh deZpkjh ,oa vf/kdfj;ksa 
viuk&viuk dk;Z fganh esa gh djus dk ç;kl djsaA 

fgUnh fnol   

fnukad 14-09-2018 dks fgUnh dk;kaZo;u esa oäk 
vFkok O;k[;krk dh çHkkoh Hkwfedk ds xqj fo"k; ij 
vk;ksftr fgUnh fnol ij dk;ZØe vk;ksftr fd;k 
x;kA bl fo"k; esa eq[; fcUnq ftu ij T;knk /;ku 
nsuk vfr vko';d gaS] os gSa& ¼1½ O;k[;ku nsus dh 'kSyh 
¼2½ fo"k; oLrq dk leqfpr Kku ¼3½ Li"V~rk ¼4½ vafre 
iMko ¼5½ le; flek dk /;ku ¼6½ vkafxd vfHkO;fä 
¼7½ O;k[;ku dk çkjaHk] e/; vkSj pjeA 

laLFkku }kjk izdkf'kr fganh ds izdk'ku

Hkkd`vuqi&dsUnzh; 'kq"d ckxokuh laLFkku] chdkusj 
dh LFkkiuk ds 25 o"kZ iw.kZ gksus ds miy{k esa bl o"kZ 
dks jtr t;arh o"kZ ds :i esa euk;k x;kA jtr 
t;arh o"kZ ds nkSjku vDVwcj ekg ds nkSjku ,d jk"Vªh; 
lEesyu dk vk;kstu fd;k x;k Fkk ftlesa ns'k ls 
yxHkx 300 d`f"k oSKkfudksa us Hkkx fy;k FkkA laLFkku 

fganh psruk i[kokM+k dk;ZØe esa eapklhu vfrfFk vkSj 
mifLFkr vf/kdkjh@deZpkjh

fgUnh dk;Z'kkykvksa dk vk;kstu 

,d o"kZ dh vof/k esa laLFkku esa fnukad 27 ekpZ 
2018 dks ^orZuh 'kq)rk vkSj fganh^ fo"k; ij dk;Z'kkyk 
dk vk;kstu fd;k x;kA nwljh frekgh dh dk;Z'kkyk 
19 twu] 2018 dks vk;ksftr dh xbZ] ftlesa jktdh; 
vfHk;kaf=dh egkfo|ky;] chdkusj ds çca/k ,oa rduhdh 
foHkkx ds v/;{k ,oa lg çk/;kkid M‚- xkSjo fcLlk 
}kjk ^dk;kZy; çca/k] usr`Roh vkSj vfHkçsj.kk^ fo"k; 
ij O;k[;ku fn;kA rhljh frekgh dh dk;Z'kkyk dk 
vk;kstu fnukad 26 flrEcj] 2018 dks fd;k x;k 
FkkA o"kZ dh vafre dk;Z'kkyk dk vk;kstu fnukad 
31 fnlEcj 2018 dks fd;k x;k] ftlesa ofj"B fganh 
lkfgR;dkj Jherh e/kqfjek flag us fganh Hkk"kk ds xkSjo 
bfrgkl o bldh ljyrk ij O;k[;ku fn;kA 
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us jtr t;arh o"kZ ds miy{k esa fganh o vaxzsth ds dqy 
25 izdk'ku fudkys ftuesa Mhds,e;w ds }kjk fudkys 
tkus okys tuZy ^^bf.M;u gkfVZdYpj^^ dk fo'ks"kkd 
Hkh lfEefyr gSA 

1½ rduhdh iqfLrdk,a

& csj % mUur ckxokuh & lfCt;ksa dh mRiknd 
rduhd & dkpjh Qly ,oa cht mRiknu rduhd

 & QwV ddM+h 

2½ rduhdh i=kd

& laLFkku ,d ifjp;

3½ okf"kZd izfrosnu

& laLFkku ,oa vf[ky Hkkjrh; 'kq"d {ks=h; Qy 
lefUor vuqla/kku ifj;kstuk

4½ okf"kZd jktHkk"kk if=kdk

& ^^e# ckxok.kh^^

5½ laLFkku lekpkj

& N%ekgh lekpkj i=d 

o"kZ ds nkSjku izkIr iqjLdkj@lEeku dk laf{kIr 
ifjp;

laLFkku dks o"kZ 2018 ds nkSjku Hkkjrh; d`f"k 
vuqlaèkku ifj"kn] ubZ fnYyh us o"kZ 2016&17 esa laLFkku 

uxj jktHkk"kk dk;kZUo;u lfefr dh cSBd ds nkSjku e.My 
jsy izcU/ku] chdkusj ls iz'kfLr i= izkIr djrs gq, laLFkku 
ds funs'kd izks- ¼MkW-½ ih- ,y- ljkst ,oa lgk- eq[; rduhdh 

vf/kdkjh ¼jktHkk"kk½ Jh izse izdk'k ikjhd

Hkkd`vuqi dk o"kZ 2016&17 dk jktf"kZ VaMu jktHkk"kk 
iqjLdkj ¼f}rh;½ izkIr djrs gq, laLFkku ds funs'kd izks- ¼MkW-½ 
ih- ,y- ljkst ,oa lgk- eq[; rduhdh vf/kdkjh ¼jktHkk"kk½ 

Jh izse izdk'k ikjhd 

laLFkku dks o"kZ 2018 ds nkSjku uxj jktHkk"kk 
dk;kZUo;u lfefr] chdkusj us fganh esa fd, x;s loZJs"B 
dk;Z ds fy, iz'kfLr i= iznku dj lEekfur fd;kA 
uxj jktHkk"kk dk;kZUo;u lfefr dh cSBd ds nkSjku 
e.My jsy izcU/ku] chdkusj ls laLFkku ds funs'kd  
izks- ¼MkW-½ ih- ,y- ljkst us ;g iz'kfLr i= izkIr fd;kA

}kjk jktHkk"kk fganh esa fd, x;s loZJs"B dk;Z gsrq jktf"kZ 
VaMu jktHkk"kk iqjLdkj 2016&17 ¼f}rh;½ iznku fd;k 
x;kA Hkkd`vuqi ds LFkkiuk fnol 16 tqykbZ 2018 dks 
ekuuh; d`f"k ,oa fdlku dY;k.k ea=h Hkkjr ljdkj  
}kjk ;g iqjLdkj iznku fd;k x;kA 
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dkfeZd
PERSONNEL

fnukad 31.03.2019 dks dkfeZdksa dh fLFkfr  Staff Position as on 31.03.2019

ds'kqckla ¼dsckids lfgr½ CIAH (including CHES)

S. No. Designation Sanctioned posts Posts filled Posts vacant

1. Director (RMP) 01 01 Nil

2. Scientific 44 30 14

3. Technical 42 34 08

4. Administrative 23 15 08

5. Skilled Support Staff 33 19 14

Total 143 99 44

d`f"k foKku dsUnz Krishi Vigyan Kendra

Category Sanctioned strength In position Posts vacant

1. Programme Coordinator 01 01 00

2. Administrative 02 02 00

3. Technical 11 10 01

4. Supporting 02 01 01

TOTAL 16 14 02

ds'kqckla] chdkusj &eq[;ky; CIAH, Bikaner – Headquarter

S. No. Name Designation

I.  Research Management Position 

1. Prof. (Dr.) P. L. Saroj Director

II.  Scientific

1. Dr. B. D. Sharma Head, Division of Crop Production

2. Dr. Dhurendra Singh Head, Division of Crop Improvement

3. Dr. Rakesh Bhargava, Principal Scientist 

4. Dr. R. S. Singh Principal Scientist 

5. Dr. D. K. Samadia Principal Scientist

6. Dr. S. K. Maheshwari Principal Scientist

7. Dr. S. R. Meena Principal Scientist

8. Dr. P. P. Singh Principal Scientist 

9. Dr. M. K. Jatav Principal Scientist

10. Dr. B. R. Choudhary Senior Scientist

11. Dr. Deepak Kumar Sarolia Senior Scientist

12. Sh. Roop Chand Balai Scientist

13. Dr. Ramkesh Meena Scientist
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S. No. Name Designation

14. Dr. Ramesh Kumar Scientist

15. Dr. Mukesh Kumar Berwal Scientist

16. Dr. S.M. Haldhar Scientist

17. Dr. Chet Ram Scientist

18. Dr. Anita Meena Scientist

19. Sh. Jagan Singh Gora Scientist

20. Dr. Vijay Rakesh Reddy Scientist

21. Dr. Kamlesh Kumar Scientist

22. Sh. Ajay Kumar Verma Scientist

23. Ms. Ramyashree Devi G.S. Scientist

III.  ADMINISTRATIVE

1. Shri H.L. Meena Administrative Officer

2. Shri Kuldeep Pandy Assistant Administrative Officer

IV.  TECHNICAL

1. Dr. U. V. Singh Asstt. Chief Technical Officer - Field

2. Shri P. P. Pareek Asstt. Chief Technical Officer - O.L.

3. Shri Sanjay Patil Sr. Technical Officer - Artist & Photography

4. Shri C. L. Meena Sr. Technical Officer - Field

5. Shri M. K. Jain Technical Officer - Computer

6. Shri B. R. Khatri Technical Officer - Computer

7. Shri P. R. Singh Technical Officer - Field

8. Shri B. M. Patelia Technical Officer - Field

c- dsckids] xks/kjk &{ks=kh; dsUnz    B. CHES, Godhra – Regional Station

S. No. Name Designation

I.  Scientific

1. Dr. Sanjay Singh Head

2. Dr. A. K. Singh Principal Scientist

3. Dr. V. V. Appa Rao Principal Scientist 

4. Dr. Daya Shankar Mishra Senior Scientist

5. Dr. Vikas Yadav Scientist

6. Dr. Lalu Prasad Yadav Scientist

7. Dr. Gangadhara, K. Scientist Scientist

II.  ADMINISTRATIVE

- - -

III.  TECHNICAL

1. Sh. Nihal Singh Chief Technical Officer - Field 
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S. No. Name Designation

2. Sh. G.U. Trivedi Astt. Chief Technical Officer - Library

3. Sh. M. N. Makwana Sr. Technical Officer - O.L.

4. Sh. A. V. Dhobi Sr. Technical Officer - Civil

5. Sh. G. R. Baira Sr. Technical Officer  - Field

6. Sh. R. B. Baria Technical Officer - Field

7. Sh. K. K. Vankar Technical Officer - Field

8. Sh. R. D. Rathva Technical Officer - Lab

9. Sh. D. C. Joshi Technical Officer - Field

10 Sh. K. V. Parmar Technical Officer - Lab

11. Sh. C. S. Chamar Technical Officer - Field

12. Sh. D. P. Patel Technical Officer - Field

13. Sh. A. J. Solanki Technical Officer - Field

14. Sh. B. F. Patelia Technical Officer - Field

d`f"k foKku dsUnz] ostyiqj KVK, Vejalpur

S. No. Name Designation

I.  SR. SCI. & HEAD

1 Dr. (Mrs). Kanak Lata Sr. Sci. & Head

II.  TECHNICAL

1 Sh. J. K. Jadav Astt. Chief Tech. Officer

2 Sh. Balbir Singh Astt. Chief Tech. Officer

3 Dr. Ajay Kr. Rai Astt. Chief Tech. Officer

4 Dr. Raj Kumar Astt. Chief Tech. Officer

5 Dr. Shakti Khajuria Astt. Chief Tech. Officer

u, dkfeZdksa dk vkxeu New entrants	

1. Ms. Ramyashree Devi G.S., Scientist (Plant Pathology) joined on 09.10.2018.

inksUufr;ka Promotion

oSKkfud Scientists

S..
No.

Name & designation of the scientist(s) Promotion on the post of senior scientist/
scientist with pay band + RGP

Date of 
placement 
promotion

1. Sh. Roopchand Balai, Scientist (Soil Science) Next Higher Grade (Rs.37400-67000 + RGP 
9000) (Designation - Scientist)

13.09.2015

2. Sh. Varre Venkata Appa Rao, Sr. Scientist (Soil 
Chem./Fertility/Micro.)

Next higher grade of Principal Scientist in the 
pay scale of Rs.37400-67000+RGP of Rs.10000/-

05.07.2015
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rduhdh deZpkjh  Technical Staff

Sl.
No.

Name and present grade/
designation

Promoted to grade/scale Date of merit
promotion

Present place of 
posting

1. Sh. K. M. Parmar
Sr. Technical Assistant 
(Mechanic)

Technical Officer (Mechanic)
PB-2 Rs.9300-34800  with Grade pay 
of Rs.4600 (pre-revised)

02.11.2015 CHES, Vejalpur, 
Godhra

2. Sh. T. S. Dhakiya
Technical Assistant (Driver) 
(Retired)

Sr. Technical Assistant (Driver)
Pay Level-6

29.06.2016 CHES, Vejalpur, 
Godhra

3. Sh. I. P. Thakor
Technical Assistant (Electrician)

Sr. Technical Assistant (Electrician)
Pay Level-6

08.08.2017 CHES, Vejalpur, 
Godhra

4. Sh. D. P. Patel
Sr. Technical Assistant (Field)

Technical Officer (Field)
PB-2 Rs.9300-34800  with Grade pay 
of Rs.4600 (pre-revised)

01.01.2015 CHES, Vejalpur, 
Godhra

5. Sh. B. M. Patelia
Sr. Technical Assistant (Field)

Technical Officer (Field)
PB-2 Rs.9300-34800  with Grade pay 
of Rs.4600 (pre-revised)

03.02.2015 ICAR-CIAH, 
Bikaner

6. Sh. A. J. Solanki
Sr. Technical Assistant (Field)

Technical Officer (Field)
PB-2 Rs.9300-34800  with Grade pay 
of Rs.4600 (pre-revised)

01.07.2015 CHES, Vejalpur, 
Godhra

7. Sh. B. F. Patelia
Sr. Technical Assistant (Field)

Technical Officer (Field)
Pay Level-7

16.12.2017 CHES, Vejalpur, 
Godhra

8. Sh. B. R. Baria
Technical Assistant (Lab.)

Sr. Technical Assistant (Lab.)
PB-2 Rs.9300-34800 with Grade Pay 
of Rs.4200 (pre-revised)

05.02.2012 ICAR-CIAH, 
Bikaner

9. Sh. B. V. Rathva
Technical Assistant (Lab.)

Sr. Technical Assistant (Lab.)
PB-2 Rs.9300-34800 with Grade Pay 
of Rs.4200 (pre-revised)

10.11.2014 CHES, Vejalpur, 
Godhra

10. Sh. R. V. Rathva
Technical Assistant (Lab.)

Sr. Technical Assistant (Lab.)
Pay Level-6

17.07.2017 CHES, Vejalpur, 
Godhra

LFkkukarj.k ij dk;ZHkkj xzg.k 
Joining on transfer

1.	 Sh. H.L. Meena, Administrative Officer joined 
on 04.02.2019 on transfer from ICAR-VPKAS, 
Almora.

inksUufr@LFkkukarj.k ij dk;ZeqDr 
Relieving on promotion/transfer

1.	 Dr. Hare Krishna, Principal Scientist relieved 
from Institute on 13.07.2018 on transfer to  
ICAR-IIVR, Varanasi.

2.	 Sh. D.U. Chauhan, L.D.C. relieved from 
Institute headquarters, Bikaner on 15.11.2018 
on transfer to Institute regional station CHES, 
Vejalpur, Godhra.

3.	 Sh. Ramdeen, Administrative Officer relieved 
from Institute on 08.02.2019 on transfer to 
ICAR-DMAPR, Anand.

lsokfuo`fr Superannuation

1.	 Sh. B.M. Baria, Skilled Supporting Staff 
retired on superannuation from the Council’s 
services in the afternoon of 30.04.2018.

2. 	 Sh. B.K. Jadav, Skilled Supporting Staff 
retired on superannuation from the Council’s 
services in the afternoon of 30.04.2018.

3.	 Sh. T.S. Dhakiya, Technical Assistant (Driver) 
retired on superannuation from the Council’s 
services in the afternoon of 31.05.2018.

4.	 Sh. K.D. Vankar, SSS retired on superannuation 
from the Council’s services in the afternoon of 
31.08.2018.

nsgkolku Obituary

1.	 Sh. B.M. Prajapati, Technician (Mechanic) 
expired on 27.10.2018
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ctV
BUDGET

2018-19                                                                             (up to 31.03.2019)

  CIAH CHES Consolidate

Government Grant RE Exp. RE Exp. RE Exp.

Grant-in Aid- Salaries            

Pay & Allowances 70500000 64822100 45000000 44958896 115500000 109780996

Wages 0 0 20000000 17932125 20000000 17932125

O.T.A. 0 0 0 0 0 0

Total 70500000 64822100 65000000 62891021 135500000 127713121

Grant in Aid- General  
(Excluding Pension)

0 0 0 0    

Travelling Allowances 456203 456203 592500 592469 1048703 1048672

Foreign TA 0 0 0 0 0 0

HRD 195500 211363 34500 34500 230000 245863

Cont. : Res Exp. 0 0 0 0 0 0

A. Research 1028945 1028945 472600 472513 1501545 1501458

B. Operational Exp. 4618700 4618787 951300 951213 5570000 5570000

Cont. : Adm. Exp. 0 0 0 0   0

A. Infrastructure 7322248 7322248 894800 894743 8217048 8216991

B. Communication 100313 100313 154200 154189 254513 254502

C. Repairs & Maintenance 0 0 0 0   0

i) Equip, Vehicle & Others 215959 215959 107700 107654 323659 323613

ii) Office Building 226403 226403 99500 99407 325903 325810

iii) Residential Building 217281 217281 0 0 217281 217281

iv) Minor Woks 1453064 1453064 97350 97350 1550414 1550414

D. Other 1093721 1093721 498700 498668 1592421 1592389

Cont. : Misc. Exp. 0 0 0 0   0

Publicity 585771 585771 0 0 585771 585771

Guest House 429790 413790 52210 52210 482000 466000

Other Misc. 354089 354072 406308 406308 760397 760380

Total Recurring 18297987 18297920 4361668 4361224 22659655 22659144

Grant in Aid-Capital 0 0 0 0    

Equipment 294000 289691 50000 0 344000 289691
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2018-19                                                                             (up to 31.03.2019)

Works 10268000 9868000 0 0 10268000 9868000

Information Technology 0 0 0 0 0 0

Library 158000 157423 0 0 157000 157423

Land 0 0 0 0 0 0

Vehicles 1306000 1305757 0 0 1306000 1305757

Livestock 0 0 0 0 0 0

Furniture 217000 216941 0 0 217000 216941

Total Non Recurring 12243000 11837812 50000 0 12293000 11837812

Grand Total 101040987 94957832 69411668 67252245 170452655 162210077

Pension 1508300 1508201 10789700 9483187 12298000 10991388

TSP 0 0 0 0 0 0

NEH 0 0 0 0 0 0

Grand Total Govt. Grant 102549287 96466033 80201368 76735432 182750655 173201465

7th CPC Arrear 11953000 10705018 0 0 11953000 10705018

Including Arrear 114502287 107171051 80201368 76735432 194703655 183906483

Note:- Includes Rs. 15,00,000.00 under PDTC ( Date Palm Project)

jktLo izkfIr;k¡ Revenue receipt

S.No Head CIAH CHES KVK-RFS Seed Project Amount

1 Sale of Farm Produce 1216511 1558590 714875 3489976

2 Sale of Condemned Item 351500 0 0 351500

3 Electric Charges 128536 935 0 129471

4 Water Charges 7344 0 0 7344

5 Sale of Tender Form 105000 0 0 105000

6 Interest on P Loan 41172 6990 0 48162

7 License Fee 79320 19840 0 99160

8 Other- Misc Receipt 178329 180 0 178509

9 Guest House 94400 17750 0 112150

10 Interest earned on short term deposits 4246561 0 130280 4376841

11 Recoveries of Loans and Advances 0 0 0

Total Other Receipts 6448673 1604285 845155 8898113
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ekSleh vkadMs+
METEOROLOGICAL DATA

o"kZ 2018&19 ds ekSleh vkadMs+ ¼chdkusj½  Meteorological data for the 2018-19 (Bikaner)

Month Temperature
 (°C)

R.H. 
(%)

Total 
rainfall 

(mm)

Rainy days Wind 
speed

 (kmph)

Evaporation 
(mm/day)

BSSH

  Max. Min. RH1 RH2          

April 40.3 21.8 41.3 18.3 4.2 1.0 5.8 10.0 9.1

May 43.7 27.0 36.0 18.2 5.6 1.0 7.1 12.2 8.7

June 41.3 28.7 62.3 35.4 54.3 5.0 11.2 9.8 5.8

July 37.8 28.1 84.1 51.3 189.8 7.0 8.9 6.1 6.9

August 36.2 26.6 82.5 50.4 54.8 3.0 8.9 5.3 7.8

September 36.5 24.0 69.6 41.2 0.0 0.0 7.6 6.7 7.4

October 36.6 18.6 55.0 21.7 0.0 0.0 4.1 6.1 9.1

November 30.6  11.4 69.6 27.4 0.8 0.0 2.86 3.7 8.7

December 24.7 5.0 75.3 31.7 0.0 0.0 2.8 3.0 8.6

January 22.1 5.9 85.3 36.8 2.7 0.0 3.5 2.8 6.6

February 23.5 7.8 82.9 38.3 0.0 0.0 4.9 3.8 7.4

March 30.5 13.1 69.8 34.1 1.8 0.0 5.2 5.6 6.9

ekSleh vkadMs+ ¼dsckids] xks/kjk] xqtjkr½ Meteorological data (CHES, Godhra, Gujarat)

Month - Maximum Minimum RH Rainfall (mm) Rainy Days 

April 36.81 23.51 73.5 - -

May 37.52 26.41 7406 - -

June 31.25 29.73 74.5 86.81 06

July 28.56 25.64 85.5 280 19

August 24.85 23.45 93.40 333.38 12

September 26.12 22.15 86.5 68.4 05

October 25.12 21.63 76.5 - -

November 27.85 14.38 69.4 - -

December 28.40 11.54 68.50 - -

January 29.52 9.58 68.10 - -

February 31.25 11.76 67.5 - -

March 36.21 18.53 71.4 - -






